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1.0 INTRODUCTION 

1.1 GENERAL 

The following report was prepared as requested by U. S. Environmental Protection 

Agency (U.S. EPA) Region 5 in their letter of July 5, 200! to Johnson Controls, Inc. 

(JCI). The letter requested a final Resource Conservation and Recovery Act (RCRA) 

Facility Investigation (RFI) report to summarize and analyze the three phases of RFI 

conducted at the former Stanley Tools (Stanley) manufacturing facility in Fowlerville, 

Michigan (Figure 1-1). In addition to summarizing the RFI activities and findings, the 

report summarizes the interim stabilization measures and interim remedial measures 

conducted at the site to stabilize and reduce the presence of impact. 

The U.S. EPA requested that the former facility undergo an environmental investigation 

pursuant to the Hazardous and Solid Waste Amendments (HSW A) to RCRA, 

specifically, Section 3008(h). Dames & Moore on behalf of Stanley conducted the first 

two phases of investigation in accordance with an Administrative Order by Consent 

(Consent Order), U.S. EPA Docket No. V-W-88R-032, entered into by U.S. EPA and 

Stanley September 6, 1988 for the Stanley facility (see Appendix A). The third phase of 

the RFI was conducted by URS on behalf of JCI. JCI and Stanley reached an agreement 

that leaves JCI as the lead party in executing assessment orders. 

The common objectives of the RF! phases were to describe the nature and extent of 

environmental impact in both the horizontal and vertical dimensions, address the 

potential threat to human health and/or the environment, and support a subsequent 

Corrective Measures Study (CMS). 

Phase I primarily involved characterization of waste still present in some of the solid 

waste management units (SWMUs) and the evaluation of the presence or absence of 

contamination in the environmental media (soil, sediment, surface water, and 

groundwater). The second, Phase II, evaluated the vertical and horizontal extent of 

releases, where appropriate. Phase II also included a grid-sampling program in certain 

areas of the facility to ascertain the presence or absence soil contamination in those areas. 
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The scope of work covered by the Phase ill RFI involved an update of the assessment of 

groundwater quality by sampling select existing monitoring wells on site; a focused 

investigation of potential source areas for trichloroethene (TCE) impact identified during 

Phase II; an update of sediment characterization in the Red Cedar River; and a screening 

level evaluation of ecological risk of the sediment contamination. 

1.2 SITE LOCATION 

The former Stanley facility is located at 425 Frank Street on the southwestern side of 

Fowlerville. A site layout map is presented as Figure 1-2. A zoning map for Fowlerville, 

including water supply well locations, is presented as Figure 1-3. 

As shown in Figure 1-2, much of the property is bounded by a chain-link fence. The 

southern property boundary follows the Chesapeake and Ohio Railroad (formerly the Pere 

Marquette Railroad) west to the Red Cedar River. A ditch that drains to the river is 

located between the property boundary and the railroad right-of-way. The western 

property boundary follows close to the east bank of the Red Cedar River. Access to the 

parcel north of the former surface impoundments is through property owned by Copeland 

Construction because there is no access through the chain-link fence that surrounds the 

northwestern and southern portion of the site. 

The legal description of the former Stanley property refers to the following lots, shown in 

Figure 1-3: "Lots 16, 17, 18, 19, 20, 21, 38, 39, 40, 41, 42, 43, 51, 52, and the north 

344.5 feet of lot 44 and the south 267.3 feet of lot 44, except the north 132 feet of the east 

198 feet, of "Assessor's Plat of Commercial Addition," Village of Fowlerville, Livingston 

County, Michigan. Part of the southeast quarter (SE 1/4) of Section 10 and part of the 

northeast quarter (NE 1/4) of Section 15, Town 3 North, Range 3 East, Michigan, as 

recorded in Liber 5 of Plats, page 22, Livingston County Records." 

The following rights-of-way are included in the legal description: 

• Right-of-way given to Consumers Power Company over portion oflots 20 and 
39 as set forth in document recorded in Liber 283, page 53, Livingston County 
Records 
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• A right-of-way for utilities given to The Detroit Edison Company over part of 
lot 16, as set forth in document recorded in Liber 531, page 597, Livingston 
County Records 

• A right-of-way for utilities given to The Detroit Edison Company over part of 
lot 20, as set forth in instrument recorded in Liber 916, page 635, Livingston 
County Records 

• Reservation of right-of-way and easement for access to Pere Marquette 
Railroad right-of-way from Frank Street over lot 16, as set forth in Liber 323, 
page 477, Livingston County Records 

• Twelve-foot-wide transmission line to The Detroit Edison Company across 
subject property on a route described in the instrument recorded in Liber 866, 
page 581, Livingston County Records, as to lots 21 and 38 

1.3 FACILITY HISTORY 

1.3.1 Ownership and Production History 

Utilex Manufacturing Company (Utilex), a subsidiary of Universal Die Casting and 

Manufacturing Corporation, built the Fowlerville plant in 1949 and began zinc die casting 

production (personal communication, 1987). In 1952, the plant expanded to include an 

electroplating department that began operations by early 1953 (letter from Michigan 

Water Resources Commission [MWRC] to Utilex dated August 13, 1952). By 1968, the 

plant was operating as the Utilex Division of Hoover Ball and Bearing Company. In 

1978, the plant changed its name to Hoover Universal Incorporated, Die Cast Division 

(letter from Hoover to Michigan Department of Natural Resources [MDNR] dated 

February 28, 1978). In 1980, the plant was bought by Stanley and was operated by its 

Stanley Tools Division until it ceased manufacturing in December 1985. 

Prior to 1980 the facility was engaged in the manufacture of decorative zinc-base die

castings for the automotive and plumbing industries. The process involved casting 

molten zinc, followed by trimming, machining, polishing, buffing, plating, assembling, 

and packaging the zinc die castings. The plating process involved a series of acid and 

alkaline cleaning baths, and nickel, chrome, and brass plating baths, depending on the 
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specific product. Kerosene emulsion cleaner was used to remove die cast mold release 

compound and buffing residue until 1970 (letter from Utilex to Bureau of Water 

Management, dated June 17, 1970). The zinc die casting production was run on a three

shift basis, 5 days a week; the plating process was run on a two-shift basis, also 5 days a 

week. 

It appears that in the early years of operations, a plastic mold injection machine was part 

of the Hoover manufacturing process (MDNR, 1974). 

When Stanley bought the plant in 1980, production switched to the manufacture of 

plated, zinc die cast hand tools. The general production process was similar to Hoover's, 

described above. However, Stanley did not perform brass plating or use kerosene. The 

zinc die casting operation ran 24 hours a day, 5 days a week; the plating operation ran 8 

hours a day, 5 days a week. 

1.3.2 Waste Generation and Disposal History 

Information on the waste generation and disposal practices for the approximately 35-year 

production history of the plant was collected from plant correspondence, records from the 

State of Michigan, maps, aerial photographs, investigation and study reports, and 

interviews with a former plant engineer. Much of the information is summarized on 

Figure 1-4, which is a geographic information system (GIS)-based illustration portraying 

information derived from a 1990 aerial photograph, a property survey based on the 1990 

aerial, and a site plan from 1968 depicting waste management units and plant operational 

areas. 

The following discussion is a chronological compilation of this information, with letter 

designations made to specific areas or units that have been established for clarification in 

this project. The specific units and areas are discussed in more detail in Section 2 of this 

report, Characterization of Potential Contaminant Sources. 

During the mid-1950s, treated, plating-process wastewaters flowed through a retention 

tank prior to entering the primary waste pond (Pond B) as shown on Figure 1-2. Cyanide 
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was treated with sodium hypochlorite; chromium by precipitation with lime. Metal 

sludges were precipitated as hydroxides, and oils were separated with phosphoric acid 

(letter from Utilex to MWRC, June 15, 1955). Pond B also received cooling water from 

the die cast area (Shannon, 1956). 

Pond B effluent discharged into the drainage ditch adjacent to the railroad, which in tum 

drained to the Red Cedar River. Sludge from Pond B and the retention tank apparently 

was periodically removed and spread over the ground surface in the northeastern portion 

of the area later occupied by ponds in Unit A (personal communication, 1987). The 

activity of sludge spreading is supported by disturbance in this area that is visible on 1955 

and 1963 aerial photographs and is known to have happened in 1968 (personal 

communication, 1987). When the sludge spreading took place in 1968, the area was 

diked. This area may correlate with an area mentioned in an early wastewater survey 

conducted by the MWRC (March 27 and 28, 1956) that refers to "sludge from the tanks 

and ponds ... confined to a diked lagoon near the retention pond." Alternatively, this 

reference may be to Pond C, discussed below, which was closer to Pond B than Unit A. 

Settling Pond C (Figure 1-2) was in operation by 1961 (personal communication, 1987), 

but is not visible on a 1955 aerial photograph. Pond C was used as a settling pond for 

waste cleaning solutions from the kerosene emulsion bath and possibly other oils 

discarded by the plant (map from Capital Consultants, Inc., June 1968, and personal 

communication, 1987). Ponds D and E were constructed between 1963 and 1968 to store 

waste when Pond C had filled and extra storage capacity was needed (personal 

communication, 1987). Overflow from the cyanide treatment tanks (discussed below) 

also was directed to Ponds C, D, and E (personal communication, 1987). A plant map 

from 1968 (Capital Consultants, Inc., 1968) shows Pond C labeled as "Existing Kerosene 

and Sludge Pond." The use of kerosene was eliminated at the plant by 1970 (letter from 

Utilex to Bureau of Water Management, June 17, 1970). 

Two cyanide treatment tanks were apparently added sometime between 1963 and 1968. 

These tanks are visible on a 1970 aerial photograph. The tanks were reportedly 

constructed as a corrective action in response to a fish kill in the Red Cedar River 

(personal communication, 1987). A third treatment tank was added between 1976 and 

1977 (MDNR, 1977). The location of the former tanks is referenced in Section 3.3.1. 
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Most of the plant's hydraulic and cutting oils were drummed (two to three drums daily) 

and shipped offsite during the 1960s (personal communication, 1987). It is not known 

what practice was followed in the 1950s. 

A new wastewater treatment plant and settling pond system were constructed in_ 1969 and 

1970 (Units A and J in Figure 1-2). In 1970, untreated sludge from Pond B was 

excavated and spread in a diked strip parallel to the river (Unit F). Sludge was excavated 

and transported to Unit F by bulldozing it along the western property boundary (personal 

communication, 1987). 

The new pond system contained four ponds. The system operated according to the 

following treatment scheme during the 1970s, as described in an industrial wastewater 

survey (MDNR, 1974): 

Cooling water is utilized within the plant for cooling heat exchangers used 
to cool the dies and air compressors. These cooling waters are discharged 
to the 3rd settling pond. . . . Process wastewaters are generated from the 
rinses and spills on the four plating lines along with the discharge from the 
rota-finishers. . . . Process wastewaters from the plating lines can be 
categorized into four groups: 

• Chromium-contaminated wastewaters 
• Cyanide-contaminated wastewaters 
• Nickel-contaminated wastewaters 
• Acid-alkaline wastewaters 

The chromium-contaminated wastewaters from the flowing rinses and 
containment can either be sent through the chromium recovery unit for 
reuse or the chromium destruction unit for discharge. The plant's 
chromium recovery unit ... utilizes ion exchange and evaporation. The 
resulting concentrated chromium is returned to the plating tank while the 
condensate is returned to the line's cascading rinses. Chromium 
destruction is performed in the plant through the continuous addition of 
sulfuric acid followed by sodium bisulfite. The reduced chromium is 
further treated through the wastewater treatment facility. 

Cyanide wastewaters are batch-treated in either of two 25,000 gallon 
treatment tanks located at the wastewater treatment facility. Caustic is 
added to these tanks to increase pH while sodium hypochlorite is 
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introduced as the oxidizing agent. Sodium orthosilicate is also added to 
these cyanide wastewaters to reduce the copper ions. About 20,000 
gallons was batch-treated during each day during the survey and 
discharged through the remainder of the treatment system after a positive 
analysis that all cyanide had been oxidized. 

The treatment process continues for the pre-treated chromium and cyanide 
wastewaters in the clarifier. . . . Along with these pre-treated wastewaters, 
nickel-contaminated wastewaters enter the clarifier. A lime slurry and 
polymer feed to the clarifier optimizes settling to the metal hydroxides. 

The clarifier effluent is discharged to the mixing, neutralization tank 
where the acid-alkaline wastewaters from the plating lines is added to it. 
The combined wastewater is pH adjusted with caustic or acid and pumped 
to the settling pond system. 

The first two of the four settling ponds at Utilex are used for sludge 
containment. The first pond receives both the clarifier sludge and the 
solids discharged from the rota-finisher's sump. Supernatant from the first 
pond flows to the second and then to the third pond where it combines 
with the treated process effluent and cooling waters. The third pond 
overflows to the fourth, which discharges to the Red Cedar River through 
Outfall #470011. 

In 1971, Hoover had the sludge pumped out of Unit A and chemically treated by the 

Chem-Fix Corporation (personal communication, 1987). The treated sludge was placed 

in an area north of the plant (Unit G in Figure 1-2) that had been prepared by excavating 

approximately 3 feet deep and lining with a thin (5- to 6-mil) plastic membrane to collect 

leachate. Leachate was collected in a sump and analysis of the leachate indicated that 

metals were still being released from the Chemfixed sludge (personal communication, 

1987). The Chemfix process was used on sludge from the pond system again in 1972. 

After 1972, sludge from the pond system was dredged twice yearly and disposed offsite 

by Chem-Met Services (personal communication, 1987; MDNR, 1974). 

An MDNR industrial survey report from July 15, 1976, makes reference to the removal of 

one-half barrel per week of sludge from the cyanide batch tank, in addition to waste oil in 

the die cast quench pits by approved industrial waste haulers. 
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When Stanley purchased the plant in 1980, it used the existing wastewater treatment 

system (Unit J and Unit A). The use of the polymer Aldoa 1223 with other treatment 

chemicals in the clarifier and neutralizer tanks was identified as part of the treatment 

process (MDNR, 1980). 

During late summer and fall of 1985, a new aboveground wastewater treatment facility 

was used. 

1.3.2.1 Spills and Uncontrolled Releases-Hoover 

During a plant inspection in October 1970, the MDNR observed the untreated sludge 

disposal area west of the pond system (Unit F). The MDNR collected a sample that 

revealed high concentrations of heavy metals. The MDNR letter that presented the 

analytical results to Hoover (dated December 1, 1970) requested that the material be 

removed from the area. Hoover apparently evaluated a removal action (correspondence 

from Capital Consultants, Inc., March 10, 1971), but available records do not indicate 

whether Hoover performed the removal action. 

Prior to plant expansion in 1958, a county storm sewer ran beneath Frank Street and west 

to the Red Cedar River. When the sewer was discovered during plant expansion, 

Livingston County disconnected the sewer at Frank Street and ran it north beneath Detroit 

Street to a ditch north of Hoover property. Hoover made use of the disconnected section 

of sewer underneath the plant by tying in the roof downspouts and cooling water from the 

die cast area. The sewer was referred to as the "Frank Street drain." 

In an MDNR biological study report dated January 4, 1971, reference is made to two 

discharges in addition to the primary plant effluent outfall. One discharge was described 

as being located 1 foot upstream from the outfall, which would likely be the Frank Street 

drain. The other discharge was described as a tile drain located approximately 30 yards 

upstream from the outfall. Subsequent correspondence indicates that the tile drain may 

have been from the truck dock on the west side of the plant. This is believed to be the 

pipe that was the subject of interim stabilization measures in August 2001 as discussed in 

Section 3.4, although it is unclear how the pipe could have been sampled as it is 

submerged in the river in all but the lowest river conditions. 
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Samples collected from both additional discharges revealed heavy metals. One of the 

report conclusions was that "heavy metal sampling at Utilex's two additional discharges 

indicate waste concentrations that could be detrimental to aquatic organisms," but the 

report did not indicate whether the agency recommended any corrective or enforcement 

action. 

In 1973, cyanide was detected in the discharged water from the portion of the Frank 

Street drain. Hoover determined the source of contamination to be a cyanide exhaust 

system that was allowing cyanide particles to settle onto the roof of the plant. Rainwater 

then apparently drained contaminants from the roof into the Frank Street drain. In 

October of 1973, Hoover installed a fume scrubber that removed cyanide from the 

exhaust system. The washwater from the scrubber was then directed into the waste 

treatment system for processing and disposal. 

Use of a plastic mold injection machine was referenced in a June 1974 industrial 

wastewater survey report (MDNR, 1974), within a reference to the Frank Street drain: 

"The plastic mold injection machine is no longer in use. Therefore, the plant's discharge 

to the Frank Street storm sewer has ceased. Analysis of grab samples collected from the 

1 gallon per minute (gpm) flow of this storm sewer revealed the presence of all heavy 

metals." 

In November 1975, Hoover plugged the Frank Street drain at the river and constructed a 

catch basin to intercept effluent in the closed drain. The water was pumped into the 

plant's existing cyanide treatment tanks for standard treatment with the process 

wastewater. Cyanide and metal concentrations and the volume of flow in the drain were 

subsequently monitored on a monthly basis. 

The MDNR and Region V, U.S. EPA conducted a joint industrial wastewater survey in 

June 1974. During the survey, several unregulated releases were observed. One release 

was sludge from the roto-finishing area in the southern drainage ditch (Unit I) near the 

railroad. Apparently the sump at the southwest comer of the plant that pumped sludge to 

Johnson Controls 
20209-020-121 

1-9 
10/04/01 



the ponds (Unit A) had overflowed at some time prior to the survey (MDNR, 1974).l 

Hoover responded by building a retaining wall around the sump. The U.S. EPA also 

recommended that the sludge material be removed and properly disposed of. No 

reference to that disposal was found in the available records. 

Another release documented in the survey was the presence of several (at least four) out

of-service plating tanks filled with liquids located near the river. Hoover reportedly 

removed and properly disposed of the liquids in the tank (undated note). 

The untreated sludge disposal area (Unit F) near the river was also mentioned in the June 

1974 joint survey. The U.S. EPA recommended that the sludge be removed and an 

investigation to determine the effect of the sludge on groundwater be performed by the 

MDNR or Hoover. The MDNR's report on the survey did not mention the sludge area 

(MDNR, 1974). 

On June 22, 1977, Hoover discovered that 150 gallons of sulfuric acid had spilled from 

an acid tank on the south side of the plant and leaked through its retaining wall. A report 

of the incident was filed with the MDNR on June 25, 1977. The spill was reportedly 

caused by a failure in a pipe fitting between the acid tank and a valve. The retaining wall 

failed because of cracks formed during the previous winter. Acid spilled onto a cement 

slab and the surrounding ground. The spill was contained with sand and gathered into 

drums and the residues disposed. In a follow-up letter to the MDNR (July 13, 1977), 

Hoover expressed its intent to reinforce the retaining wall and install an acid-resistant 

lining to prevent a similar occurrence. Hoover also stated that the acid tank would be 

replaced in the future. 

A suspended sediment study was conducted from July 10 to August 21, 1978, by the 

MDNR in the Red Cedar River below the Hoover plant outfall. Analysis of the samples 

revealed high concentrations of cyanide, total metals, and polychlorinated biphenyls 

(PCBs). During the sediment study, Hoover had removed cattails and sludges from the 

lagoons to improve the lagoons' ability to remove suspended solids from the waste 

stream. The cleaning operation was suggested by the MDNR to be the cause of the 

According to a former Hoover employee (personal communication, 1987), the ditch was used as a 
discharge point for the rota-finishing wastewater for some time. 
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effluent excursions, although it was believed that no PCBs were being used at the plant or 

discharged from effluent at that time. The MDNR suggested that PCBs may have been 

present in the sludges from earlier waste handling practices. Hoover was asked to test the 

lagoon sludges for PCB contamination. Subsequent analyses reported to the MDNR in 

January 1979 indicated very low (<10 parts per billion [ppb]) PCB levels. 

On June 3, 1979, Hoover discovered that 15 gallons of chromic acid had leaked from two 

drums that apparently had been shot with a 22-caliber rifle or pistol. The incident was 

reported to the MDNR on the same day. Cleanup procedures were immediately 

implemented and included: containment of the contaminated area with sand; transfer of 

the remains of the drums to secure drums; disposal of contaminated soils into lined drums 

to be transported to a certified treatment facility; and application of sodium bisulfate to 

the local area to oxidize the chromic acid. It was estimated that less than 20 pounds of 

acid had to be neutralized. 

1.3.3 Permits 

In January of 1953, the MWRC approved an Order of Determination that regulated 

electroplating process wastewater discharged into the Red Cedar River by Utilex. An 

upper limit of 20,000 gallons per hour was set for process wastewater within specified 

concentrations of total solids, pH, cyanide, and heavy metals, as shown in Table 1-1. 

Hoover submitted an application for an National Pollution Discharge Elimination System 

(NPDES) permit to the MWRC in January of 1974 for a permit to discharge treated 

wastewater and cooling water from Outfall No. 470011, (also referred to as "001 "), into 

the Red Cedar River. The permit (No. MI0003727) was issued on February 28, 1974. 

The permit limitations were subsequently revised numerous times, as discussed m 

industrial wastewater surveys that were conducted on an approximately annual basis. 

Sometime between 1976 and 1977, a separate outfall for non-contact cooling water was 

added to the permit. The first reference to this outfall (470147 or "002") was made in a 

MDNR industrial wastewater survey dated December 6, 1977. The 002 outfall was 

shown in a process flow diagram to discharge non-contact cooling water directly to the 

Johnson Controls 
20209-020-121 

1-11 
10/04/01 



Red Cedar River, by-passing the treatment system. The survey indicated permit 

limitations for 002 consisted of flow, oil and grease, temperature, and pH. 

In 1980, Stanley continued use of NPDES Permit No. MI0003727 after purchasing the 

plant from Hoover. The final permit discharge limitations are presented on Table 1-2. 

The permit was terminated on April 16, 1987 by the MWRC at the request of Stanley 

because the outfalls were no longer being used. 

To provide some background information on discharges to the river, Dames & Moore 

compiled analytical data from MDNR effluent compliance inspection reports. Available 

data included reports for Outfall No. 001 (final effluent) from 1975 through 1980, and 

1982, and reports for Outfall No. 002 (non-contact cooling water) from 1979, 1980, and 

1982. The analytical data for cyanide, metals, semivolatile organic compounds (SVOCs), 

and PCBs from the 24-hour composite samples taken during the compliance inspections 

is summarized in Table 1-3. 

As shown in Table 1-3, the effluent from Outfall No. 001 at times contained trivalent and 

hexavalent chromium, copper, nickel, and zinc. The effluent from Outfall 

No. 002 contained zinc in the samples collected in May 1979, January 1980, and March 

1982. In addition, the Outfall No. 002 effluent sample collected in March 1982 contained 

nickel. 

Cyanide was detected in the Outfall No. 001 effluent samples collected in June 1975, 

May 1978, May 1979, and October 1982, and in the Outfall No. 002 effluent sample 

collected in May 1979. As noted above, wastes containing cyanide were treated in 

batches, which were not necessarily processed preceding or during the compliance 

inspections and sampling events. Therefore, the analytical results from the compliance 

inspections are not necessarily representative of prevailing conditions. 

From June 8 to approximately June 23, 1983, Stanley exceeded its NPDES permit 

limitations for copper and cyanide. This was caused by a mechanical failure of a heat 

exchanger that serviced the copper plating bath. A leak in the device contaminated the 

condensate that was discharged directly to the wastewater stream. The unit was shut 

down upon discovery of the leak and taken out of service. The U.S. EPA was notified of 
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the incident on June 14, 1983. Monitoring of wastewater at Outfall No. 001 continued 

until copper and cyanide concentrations decreased below NPDES permit limitations. 

In June of 1981, Stanley Tools submitted a RCRA Part A application to the U.S. EPA for 

generation and storage of electroplating wastes (F006). A delisting petition for the pond 

sludges was submitted in October 1983. Additional delisting information was provided 

up to April 1984 when the petition was withdrawn. 

An RCRA Part B permit application was submitted m July 1984. Response to a 

September 1984 notice of deficiency was submitted in October 1984. A second notice of 

deficiency was issued in December 1984. Stanley withdrew the permit application in 

February 1985 and notified the U.S. EPA of its intent to close the impoundments. 

The Unit A surface impoundments were excavated under an approved RCRA Interim 

Status Closure Plan. Final closure activities were suspended pending completion of the 

RFI. Additional details of the closure are given in Section 2.1.1. 
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TABLE 1-1 

UTILEX MANUFACTURING CORPORATION 
1953 EFFLUENT LIMITATIONS 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICIDGAN · 

Parameter 

Bacteria (coliform group) 

Total solids 

pH 

Cyanide 

Copper 

Nickel 

Chromium (hexavalent) 

Zinc 

Discharge 

Allowable Concentrations 

None 

500 parts per million (ppm) 

7.0 <pH <10.5 

0.6ppm 

l.0ppm 

l.0ppm 

2.0ppm 

0.5 ppm 

20,000 gallons/hour 

Source: Michigan Water Resources Commission Order of Determination, January 28, 1953. 
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TARLEl-2 

FINAL LThfTATIONS 

NPDES PERMIT NO. 0003727 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

NPDES Permit Final 
Limitations 

Daily Average Daily Maximum 
Parameter (units) 

Flow (m'/day) 

Suspended solids (mg/L) 35 
(kg/day) 54 

Oil and grease (mg/L) 

Total chromium (mg/L) 
(lbs/day) 

Total nickel (mg/L) 0.600 
(lbs/day) 0.92 

Total copper (mg/L) 
(lbs/day) 

Total zinc (mg/L) 0.400 
(lbs/day) 0.61 

Cyanide (mg/L) 

Residual chlorine, total (mg/L) 

pH (S.U.) not <6.5 nor> 10.0 

Note: Final limitations issued to Stanley for outfall No. 470011 (001). 
Source: Industrial Wastewater Survey, August 5, 1985. 
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TABLE 1-3 

SUMMARY OF EFFLUENT ANALYSES 
24-HOUR COMPOSITE SAMPLES 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Sampling Date 6/23/75 5/24/76 9/13/77 5/22/78 5115179 1/22/80 
Outfall 001 001 001 001 001 002 001 002 

Parameter (rng/L) 
Flow (M3/day) 1,147 1,234 470 243 504 314 327 377 
TSS 48 24 8 II 13 3 15 <I 
TDS NA 1,000 1,800 1,900 1,410 NA 1,360 456 
Cyanide, total 0.39 NA <0.01 0.19 <0.02 0.02 <0.01 <0.01 
Cyanide, free NA NA <0.01 0.13 NA NA <0.05 <0.05 
Nitrite & Nitrate 1.1 0.33 NA 5.6 9.4 0.07 11.4 0.017 
Sulfides NA NA NA NA NA NA <0.02 <0.02 
Cadmium, total <0.01 NA NA NA NA NA NA NA 
Chromium, total NA NA 0.31 0.47 0.6 <0.01 0.05 <0.05 
Chromium, hexavalent <0.01 <0.01 0.03 <0.01 0.056 NA <0.01 <0.01 
Chromium, trivalent 0.24 0.14 0.20 NA NA NA NA NA 
Copper, total 15.0 0.16 0.31 1.2 1.4 <0.01 0.47 <0.02 
Nickel, total 4.90 0.85 0.38 0.87 2.6 <0.05 0.94 <0.05 
Lead, total NA NA NA NA <0.05 NA <0.05 <0.05 
Zinc, total 0.90 0.8 0.42 1.3 0.8 0.04 2.5 0.08 
Chromium, dissolved NA 0.11 0.08 NA NA NA NA NA 
Copper, dissolved NA 0.04 0.16 NA NA NA NA NA 
Nickel, dissolved NA 0.49 0.3 NA NA NA NA NA 
Lead, dissolved NA NA NA NA NA NA NA NA 
Zinc, dissolved NA 0.22 0.05 NA NA NA NA NA 
Dibutyl phthalate NA NA NA NA NA NA <0.001 <0.001 
Butlybenzyl phthalate NA NA NA NA NA NA <0.001 <0.001 
bis (2-Ethy Ibex y I )ph th ala te NA NA NA NA NA NA NA NA 
Di-n-octyl phthalate NA NA NA NA NA NA NA NA 
Diethylhexyl phthalate NA NA NA NA NA NA 0.0024 0.122 
PCB 1242 NA NA NA NA NA NA <0.0001 <0.0001 
PCB 1245 NA NA NA NA NA NA <0.0001 <0.0001 
PCB 1260 NA NA NA NA NA NA <0.0001 <0.0001 

PA= High absorbance of the sample reagent blank may have affected the precision of the reported result 
PS = Possible interference may have affected the accuracy of the laboratory result 
Sources: MDNR and U.S. EPA Industrial Wastewater Surveys and NPDES Compliance Inspection Reports 
NA= Not analyzed 

Johnson Controls 
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9/22/80 3/29/82 10/5/82 
001 001 002 001 002 

0.12 388 489 310 712 
22 11 4 5 <4 

966 1,600 520 1,600 500 
<0.005 0.044 <0.005 <0.005 

NA <0.044 <0.005 NA NA 
NA 5.6 0.04 6.3 6.4 
NA NA NA <0.02 PA <0.02 PA 
NA <0.002 <0.002 <0.002 <0.002 
NA 0.44 <0.050 0.31 0.49 
NA 0.04 <0.002 PS 0.025 0.009 

0.053 NA NA NA NA 
NA 0.31 <0.020 0.18 0.13 
NA 0.19 0.05 0.17 0.31 
NA <0.050 <0.050 <0.050 <0.050 
NA 0.8 0.33 0.84 0.91 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA 0.067 0.035 0.009 NA 
NA 0.088 0,048 0.004 0.001 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
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2.0 CHARACTERIZATION OF POTENTIAL CONTAMINANT SOURCES 

As mentioned in Section 1.0, the purposes of the RFI are to assess whether waste 

management units at the facility are releasing, or have released, contaminants, assess the 

extent of contaminants in site groundwater, soil, sediment, and surface water, and to 

preliminarily evaluate feasible corrective actions, if appropriate. The SWMUs being 

investigated at the former Stanley facility are identified in Figure 2-1 and discussed 

individually in this section. 

2.1 SOLID WASTE MANAGEMENT UNITS 

2.1.1 Unit A-Former RCRA Surface Impoundment Area 

Unit/Disposal Area Characteristics 

Unit A is the surface impoundment area located approximately 95 feet northwest 

of the former plant building and bounded on all sides by a chain-link fence (see Figure 2-

1). The system of surface impoundments was constructed by Hoover in 1969 and 1970 

for final treatment of plant wastewater before discharge into the Red Cedar River at 

Outfall No. 001. The unit was approximately 135 feet by 190 feet, not including the 

containment berm around the perimeter. The system contained four individual 

impoundments separated by 6-foot-wide berms that were approximately 6 feet above 

ground surface (Swanson Environmental Incorporated, 1984), with a cumulative capacity 

of 400,000 gallons (Stanley Tools, 1984). The berms were constructed of onsite soils 

mixed with some sand fill (Swanson Environmental Incorporated, 1984). An engineering 

drawing of the former impoundments is shown in Figure 2-2. 

The impoundments were designed to settle out particulate metal and metal hydroxide 

from plant wastewater. Each impoundment discharged in series to an adjacent lagoon: 

i.e., from No. l to No. 2 to No. 3 to No. 4. During normal operation, Impoundment No. 1 

(southeast) received electroplating sludges from the clarifier and the roto-finisher. If 

necessary, this wastewater was diverted to Impoundment No. 2 when 

No. 1 was taken out of operation for sludge removal or other reasons. Impoundment 
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No. 1 filled most rapidly because it was the first in the series. lmpoundment No. 2 

discharged into No. 3 (northwest), which also received wastewater from the neutralization 

basin that treated wastes from the acid-alkaline rinses. The neutralization basin 

wastewater could be diverted to Impoundment No. 4 (southwest). Impoundment No. 4 

discharged directly to the Red Cedar River at Outfall No. 001 (Swanson Environmental 

Incorporated, 1984). 

Unit Waste Characteristics 

After the effective date of the relevant RCRA regulations, the accumulated sludge in the 

four surface impoundments was considered to be Hazardous Waste Stream F006 

(Swanson Environmental Incorporated, 1984). The sludge formed from the settling of 

metal hydroxides from treated electroplating wastewater and metal particulates from the 

polishing/finishing process wastewater. Sludge was removed from the impoundments 

approximately twice a year. In 1971, chemfixed sludge was place in Unit G. Sludge was 

pumped into tanker trucks and carried offsite for disposal by Chem-Met Services from 

approximately 1972 to 1986. In 1980, Chem-Met Services removed 380,000 gallons of 

sludge containing 5 to 6 percent solids; this figure dropped to 220,000 gallons per year by 

1982 and 1983 (respective Industrial Wastewater Surveys). 

Sludge composition is summarized in Table 2-1 as dry weight percent and extractable 

metals. Four samples from each lagoon were collected and analyzed as part of a delisting 

petition submitted by Stanley to the U.S. EPA in 1983. The sludges ranged in pH from 

9.02 to 10.50 and were considered noncorrosive. Total solids ranged from 1.1 to 

10.3 percent, with a composite sample containing 3.16 percent. Zinc, copper, chromium, 

and nickel were the only metals detected in all samples. Zinc, copper, and nickel 

occurred in all extractable metal analyses with chromium (total) found above detection 

limits in only one sample (Part B permit application, 1984). 

During a 48-hour survey by the MDNR in June of 1974, PCBs were observed at a 

concentration of 7.5 µg/L in discharge from the settling lagoons at Outfall No. 001. 

However, PCBs were not detected in a 1972 survey or in samples collected subsequently 

in September of 1974. The MDNR thought laboratory error might have produced the 

June results (letter from MDNR to Hoover, January 25, 1979). 
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Surface impoundment sludges were sampled in December of 1978, following detection of 

PCBs in sediments of the Red Cedar River collected by the MDNR in July and August 

1978. During the period of river sampling, Hoover cleaned the settling lagoons, and it 

was thought that this cleaning may have been the source of PCB contamination (letter 

from MDNR to Hoover, October 27, 1978). The December 1978 analytical results are 

shown in Table 2-2 and indicate very low ( <10 ppb) PCB levels. 

RCRA Closure Status 

Closure of the RCRA surface impoundment system under interim status was initiated by 

Stanley in 1985. The closure plan consisted of a document dated March 27, 1985 that 

was prepared by ENVIRON Corporation. The plan was amended by an addendum 

submitted by Stanley dated September 20, 1985. The Waste Management Branch of 

Region 5, U.S. EPA granted conditional approval on September 27, 1985. Approval by 

the Hazardous Waste Division ofMDNR was granted on November 8, 1985. 

Closure Activities 

An alternate wastewater and sludge treatment and storage system was constructed to 

replace the surface impoundments prior to their closure. Soil cleanup standards were 

established from background samples collected in July 1985 for statistical comparison to 

post-excavation samples and are presented in Appendix B. The statistical limits for clean 

closure according to depth are presented in Table 2-3. 

The actual closure activities commenced in October 1985. Wastewater was diverted to 

the new treatment plant and removal of waste in the impoundments began. The removal 

activities included the dewatering of sludges remaining in the impoundments and 

excavation of contaminated soil. The sludges and soil were transported by Chern-Met 

Services, Inc. for disposal at Wayne Disposal, Inc. of Dearborn, Michigan. Following 

removal of the waste, the remaining components of the impoundments such as pipelines, 

inlets, outlets, exterior berms, internal sidewalls, and 1-1.5 feet of subsoils were also 

removed and taken off site for treatment and disposal at Wayne Disposal, Inc. 
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Prior to excavation, the bottom of the surface impoundments was approximately 881 feet, 

mean sea level [msl] (Figure 2-2). According to Stanley records, excavation in October 

1985 removed between 1-1.5 feet; therefore, the bottom elevation following excavation 

was approximately 879.5 to 880 feet, ms!. 

In November 1985, post-excavation grid soil samples were collected from the bottom and 

remaining sidewalls for comparison with the previously established cleanup levels. 

Results of the grid sampling are listed in Table 2-4. For comparison with the appropriate 

soil horizon, the data were compared to the Level 3 (6.5-10 ft) cleanup standards listed in 

Table 2-3. This comparison indicated that further excavation was necessary to meet the 

closure performance standard for nickel, copper, and chromium. By the time this 

determination was made, inclement weather forced suspension of further activities until 

1986. 

Additional excavation of soils in the bottom resumed in July 1986. The plan was to 

remove between 1 and 3 feet according to the results of the grid sampling performed in 

November 1985. However, the additional excavation intercepted the groundwater table, 

forcing the excavation activities to cease. Another unexpected event was the discovery of 

residual kerosene contamination in the sidewalls located to the southeast, an apparent 

relict release from former kerosene Pond E, which was partially located under Unit A. 

The excavation has remained inundated since the final excavation attempts were made in 

July 1986. Analysis of groundwater elevations in surrounding monitoring wells has 

demonstrated the water is essentially a surficial expression of the water table (Dames & 

Moore, 1989). 

Following the evaluation of the Phase I/Phase II RFI results, a Closure Certification and 

Report for the former impoundments was submitted to MDNR on September 9, 1994. 

The closure plan required amendments to reflect the changes in conditions encountered 

during removal of the unit. These changes principally amount to the interception of the 

groundwater table and the fact that historical contamination from a SWMU was 

encountered and found to have overlapping effects on the sidewall of the former 

impoundment. The plan to remove the regulated unit has been accomplished by the 
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removal of the waste, impoundment components, and waste residuals (to the extent 

possible). 

In addition to the proximity of former Units D and E to the surface impoundments, 

review of historical aerial photographs revealed the likely historical spreading and 

reworking of sludge material in the area of Unit A prior to its construction. Such activity 

has been substantiated by results of the grid soil borings performed during the Phase II 

investigation and reported herein. As discussed in detail in Section 5.3, residual 

contamination is widespread across the site, and has a similar character to that of the 

sludges treated in the former impoundment system. Therefore, overlapping waste 

disposal practices preclude a distinction between any inorganic contaminants introduced 

to the subsurface via the impoundments from those associated with historical practices. 

In addition, the presence of SWMUs and documented residual contamination with similar 

characteristics precludes identification of a definitive source of groundwater 

contamination. 

MDNR approved the certification of closure on June 5, 1995. Following this evaluation, 

Stanley regarded the former surface impoundments appropriately closed and that any 

residual contamination in this area would be dealt with appropriately under the corrective 

action requirements of RCRA. MDNR approved the certification of closure on June 5, 

1995. 

2.1.2 Unit B-Original Effluent Pond 

Unit/Disposal Area Characteristics 

The first settling pond used by Hoover was located near the southwest corner of the 

facility, approximately 40 feet east of the Red Cedar River (1955 aerial photograph). The 

area of the former pond is indicated in Figure 2-1 as Unit B. Inspection of historic aerial 

photographs indicate the pond expanded in surface area by approximately 60 percent 

from 1955 to 1963. The final dimensions as indicated on a 1968 site map (Capital 

Consultants) were approximately 100 feet by 70 feet. It was approximately 12 feet deep 

and probably intersected the water table (personal communication, 1987). The pond 

discharged into an east-west drainage ditch (the South Ditch) that fed directly into the 
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Red Cedar River. The discharge was regulated by an MWRC Order of Determination 

(Table 1-1). The pond was closed by excavation and filling when the Unit A surface 

impoundment system was put into operation in 1970 (personal communication, 1987). 

Unit Waste Characteristics 

The settling pond received treated wastewater from cyanide and metal plating baths. In 

addition, die cast cooling water and overflow from the company water well flowed 

directly in the settling pond. It had a capacity of approximately 300,000 gallons, 

according to an MWRC wastewater survey in 1956; but this may have increased 

substantially, as indicated in aerial photographs. The operation of the pond was similar to 

that described for the Unit A pond system, except that Unit B was not 

compartmentalized. Particulate metals and metal hydroxides would settle out of the 

wastewater, forming a sludge at the bottom of the pond, while the supernatant water was 

discharged. A 1956 MWRC survey reported 462,000 and 468,000 gallons per day (gpd) 

of discharge on 2 consecutive days. 

It was reported (personal communication, 1987) that sludge filled the pond rapidly and 

often had to be removed. Disposal was apparently accomplished by spreading the sludge 

over the ground in the general area of the subsequently constructed surface 

impoundments (Unit A). This is supported by evidence of activity in that area on 1955 

and 1963 aerial photographs. 

2.1.3 · Unit C-Former Kerosene Settling Pond 

Unit/Disposal Area Characteristics 

Unit C was a settling pond for waste from the kerosene bath. It is located to the south of 

the wastewater treatment plant (Unit J), as shown in Figure 2-1. It was constructed by 

Hoover after 1955 and before 1961. 

Unit C also occasionally received overflow from the cyanide treatment tanks. When Unit 

C became full, wastewater was pumped to Unit E, followed by Unit D, as required. None 

of the three ponds was lined. 
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By 1970, this pond may no longer have been in use, since the kerosene bath was no 

longer used. Stanley reported no knowledge of how it was closed. The area of Unit C 

now appears as level ground that is lightly vegetated with grass. 

Unit Waste Characteristics 

The wastes discharged into Unit C are known to have been kerosene and possibly other 

waste oils, cyanides, and metals. Analysis of soil samples taken January 12, 1985, from 

borings in the vicinity of Unit C revealed residual kerosene, PCBs, and zinc 

contamination (Table 2-5). 

2.1.4 Unit D-Former Kerosene Settling Pond 

Unit/Disposal Area Characteristics 

Unit D is a former kerosene settling pond located inside the perimeter of Unit A (see 

Figure 2-1). Pond D was occasionally used when Pond C and Pond E were full of 

wastewater. Pond D and Pond E were constructed on a topographically higher area than 

Unit C, apparently created by years of spreading untreated sludge (probably removed 

from Pond B) over the area. Pond D may have received overflow from the cyanide 

treatment tanks. 

Unit D was taken out of service prior to 1969 to accommodate construction of the surface 

impoundment system (Unit A) which was underway at that time. Unit D had been used 

since approximately 1963. 

The contents of Unit D were reportedly excavated when the Unit A surface 

impoundments were constructed. A kerosene-like odor was detected in the soil during 

closure of the Unit A impoundments. Soil excavation in Unit A continued until soil 

samples no longer exhibited this odor. 

Unit Waste Characteristics 

Waste characteristics of Unit Dare the same as for Unit C. 
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2.1.5 Unit E-Former Kerosene Settling Pond 

Unit/Disposal Area Characteristics 

Unit E is located just south of Unit D (Figure 2-1). Part of the unit lies within Unit A; the 

remainder is just outside its southern limit. 

Pond E was the secondary kerosene settling pond used after Pond C had filled. It was 

constructed on a topographically higher area probably created by years of spreading 

untreated sludge over the area. The period of operation is uncertain, but is thought to 

have been from 1963 to 1969. 

Approximately two-thirds of the pond was excavated during the construction of the 

surface impoundments (Unit A). Some of the residual kerosene in Unit E was 

encountered and excavated later as part of the RCRA closure. The southern one-third of 

the former pond is now vegetated with light grass cover. 

The method of closure of the southern third of Unit E is not known. 

Unit Waste Characteristics 

Waste characteristics of Unit E are the same as for Unit C. 

2.1.6 Unit F-Untreated Sludge Disposal Area 

Unit/Disposal Area Characteristics 

Unit F is roughly parallel to the river and is located to the west of Unit A (see Figure 2-

1). Untreated electroplating sludges excavated from settling Pond B and spread on the 

ground near Units A, D, and E were deposited in Unit F. In addition, sludges were 

bulldozed along the riverbank from Pond B to Unit F (personal communication, 1987). 

Unit F also received excavated materials during the construction of the pond system (Unit 

A) in 1969. In 1970, Hoover was asked by the MDNR to remove the sludges because 

they contained high concentrations of heavy metals, and because of their proximity to the 
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nver. Hoover estimated the total volume for removal to be 2,000 cubic yards (Capital 

Consultauts, Inc., 1971), but did not have it removed. Unit F is sparsely vegetated with 

light moss and grass over a sludge that is dry and friable. 

Unit Waste Characteristics 

Based on aualyses performed in 1970, the Unit F sludges contain high concentrations of 

heavy metals (see Table 2-6). Additional chemical analysis was performed from samples 

collected by U.S. EPA in 1974 (see Table 2-7). 

2.1.7 Unit G-Chemfixed Sludge Disposal Area 

Unit/Disposal Area Characteristics 

Unit G is located approximately 140 feet north of Unit A (see Figure 2-1). In 1971, 

sludge disposal area Unit G was constructed to receive Chemfixed sludges from the 

surface impoundment system (Unit A). Unit G was approximately 150 feet by 115 feet 

aud was excavated to a 3-foot depth. The bottom was lined with 5- to 6-mil plastic. In 

1971 aud 1972, sludge from the surface impoundment system was pumped into the 

Chem-Fix truck, where it was mixed with a fixing agent, then trausferred to Unit G 

(personal communication, 1987). A sump was constructed to collect aud monitor 

leachate above the liner (personal communication, 1987). 

Unit Waste Characteristics 

The Chemfix process was subsequently discontinued because the process did not reduce 

the sludge volume nor satisfactorily reduce the leachibility of metals from the sludge 

(personal communication, 1987). Some sludge was removed from Unit G in 1972. 

However, a significaut portion remained. The surface of Unit G is covered with 

vegetation, with the surficial sludge being dry aud friable. After 1972, sludges were 

trausported offsite by Chem-Met Services (various industrial wastewater survey reports). 
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2.1.8 Unit H-Sludge Spill 

Unit/Disposal Area Characteristics 

Unit H is located between Unit A and Unit G (see Figure 2-1). During the transfer of 

metal hydroxide sludge from the ponds to the truck used in the Chemfix process 

(1970 or 1971), a small volume of raw sludge was apparently spilled, creating Unit H 

(personal communication, 1987). This spill was noted by an MDNR inspector during a 

plant visit. Unit His vegetated with a light grass cover along the edges. The sludge is dry 

and friable. 

Unit Waste Characteristics 

Approximately 5 cubic yards of solid metal hydroxide sludge was spilled at Unit H 

(personal communication, 1987). The pH and density of the sludge are unknown, but 

would probably be similar to the pH and density of sludge in Unit F. 

2.1.9 Unit I-Drainage Ditch 

Unit/Disposal Area Characteristics 

A portion of tbe east-west drainage ditch (South Ditch) that drains to the Red Cedar River 

separates the plant site from the railroad right-of-way and is designated as Unit I (see 

Figure 2-1). The ditch previously received permitted discharges from the outfall that 

drained settling Pond B, until that settling pond closed in 1970. 

In July 1974, a U.S. EPA Compliance Monitoring Report stated that Hoover failed to 

report discharge of wastewater from the roto-finishing area to the drainage ditch. At the 

time of inspection, the wastes were not flowing into the Red Cedar River, but tbe report 

mentioned that this could occur during rainstorms. 

Unit Waste Characteristics 

The type of waste discharged to the ditch includes roto-finisher sludge and pond-effluent 

residue. Analytical results obtained from surface water and sludge samples collected in 
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1974 are of the chemical composition of the waste that remains in the ditch (see Table 

2-8). 

2.1.10 Unit J-Wastewater Treatment Plant 

Unit/Disposal Area Characteristics 

Unit J is the former wastewater treatment plant located approximately 80 feet west of the 

former main plant building (see Figure 2-1). Treatment practices at the plant are known 

during its period of operation from approximately 1970 to 1985 (see Section 1.3.2). The 

plant was deactivated in 1985 following closure of the rest of the plant. The majority of 

the plant was demolished in 1993. The only remaining portion is the former chemical 

storage building. 

Unit Waste Characteristics 

Chromium-, cyanide-, copper-, and nickel-contaminated process waters, as well as acid

alkaline wastewaters, were formerly treated at the wastewater plant. Chemical 

composition of the waste is known, based on plant processes. The processed waste was a 

liquid containing heavy metals and cyanide with a variable pH. 

2.1.11 Unit K-Former Underground Storage Tank Area 

Unit/Disposal Area Characteristics 

Unit K is the area near two former underground tauks (USTs), A and B (see Figure 2-1). 

TankA 

Tank A was a 12,000-gallon steel tank used to store Bunker C fuel oil. The cylindrical 

tank was constructed of steel. The tank was installed by Hoover as a backup fuel system, 

but was reportedly never made operational. In 1967 or 1968 the burner system for the 

boiler was disconnected; however, the fuel oil remained in the tank until it was removed 

in 1986 (personal communications). 
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The tank was removed by Stanley in 1986. It was excavated from a depth of 

approximately 8 feet. The tank reportedly had integrity and did not show any signs of 

leakage at the time of removal. The excavation was backfilled with sand (personal 

communication, 1987). 

TankB 

Tank B was a l ,000-gallon steel tank used to store kerosene until 1972 (personal 

communication, 1987). The cylindrical tank was constructed of steel. It was believed to 

have been situated deeper in the ground than Tank A. 

The tank was removed by Stanley in 1986. The tank reportedly had integrity and did not 

show any signs of leakage at the time of removal. The excavation was backfilled with 

sand (personal communication, 1987). 

2.1.12 Unit L-Former Underground Storage Tank Area 

Unit/Disposal Area Characteristics 

Unit Lis the area around former underground Tank C (see Figure 2-1). Tank C was a 

1,000-gallon steel tank that was used to store No. 2 fuel oil. The cylindrical tank was 

constructed of steel. 

The tank was removed by Stanley in 1986. The tank reportedly had integrity and did not 

show any signs of leakage at the time of removal. The excavation was backfilled with 

sand (personal communication, 1987). 

2.2 AREAS OF CONCERN (AOC) 

2.2.1 AOC1: Chromium Recovery Unit 

A chromium recovery unit was utilized in the former plant for reuse of chromium

contaminated waste waters (see Figure 2-1). The unit operated by utilizing ion exchange 

and evaporation to recover chromium from the flowing rinses. The resulting 
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concentrated chromium was returned to the plating tank. During plant demolition, 

discolored soils were encountered beneath the floor slab at the former chromium recovery 

operation. 

2.2.2 AOC 2: Product Release Area 

The second area is located directly north of the former cyanide treatment tanks, as shown 

in Figure 2-1. Floating product was encountered in the soil beneath a sump, which was 

formerly used for spill and overflow control of an aboveground tank containing chlorine. 

The product and visibly contaminated soil were removed as part of the demolition 

activities. 

2.3 WASTE PROPERTIES 

During the Phase I RFI, a literature survey was conducted to obtain information regarding 

the sorption (soil), biodegradability, hydrolysis rates, and chemical transformations for 

wastes of interest. The survey included the following wastes and waste components: 

• Chromium 
• Copper 
• Lead 
• Nickel 
• Benzene 
• Chlorobenzene 
• 1,2-Dichloroethene (1,2-DCE) 

The compiled information is presented in Table 2-9. 
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• Methylene chloride 
• TCE 
• Vinyl chloride 
• Cyanide 
• PCBs 
• Bunker Coil 
• Fuel oil 
• Kerosene 
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TABLE2-1 

COMPOSITE LAGOON (UNIT A) 
SLUDGE SAMPLE RESULTS 
JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Total Metals Extractable 
Parameter (Percent of Dry Weight) Metals (mg/L) 

Arsenic* ND <0.000272 NA 

Barium ND <0.01 ND <5.0 

Cadmium ND <0.0004 ND <0.02 

Chromium, total 2.14 ND <0.05 

Copper 3.36 0.37 

Lead ND <0.001 ND <0.05 

Mercury* ND <0.000589 0.0027 

Nickel 1.64 0.95 

Selenium* ND <0.000544 NA 

Silver ND <0.0004 ND <0.02 

Zinc 4.00 2.65 

pH 9.02 

Percent solids· 3.16 

source: Swanson, 1984. 

* Analyzed by TRC Environmental Consultants. 
Note: Composite sample M (#1299) from Lagoons l, 2, 3, and 4. 

NA= Not analyzed in the individual samples since they were not used in Stanley's process. 
ND= Not detected, concentration found to be lower than the detection limit given. 
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TABLE2-2 

POND A SLUDGE PCB ANALYSES 
(ppm) 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

PCB 
Sample ID Aroclor 1248 

Sludge #1 0.0029 

Sludge#2 0.0067 

Sludge #3 0.00042 

Sludge #4 0.00026 

Detection limit: 

Analysis by ERG. Ann Arbor, MI. 
Samples collected December 6, 1978. 

<0.00020 = Nondetected below the detection limit. 
<0.00025 = Nondetected below the detectin limit. 
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PCB PCB 
Aroclor 1254 Aroclor 1260 

<0.00020 <0.00025 

<0.00020 <0.00025 

<0.00020 <0.00025 

<0.00020 <0.00025 

<0.00020 <0.00025 
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TAllLE2-3 

RCRA CLOSURE • UNIT A 
SOIL STATISTICAL LIMITS FOR CLEAN CLOSURE 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Levell 
1-3 
(feet) 

Arsenic 24.0 

Cadmium 1.65 

Chromium 8.2 

Copper 12.0 

Lead 20.8 

Nickel 18.8 

Zinc 16.3 

Level I = Sample I from Borings I, 2, and 3 
Level 2 = Sample 2 from Borings I, 2, and 3 
Level 3 = Sample 3 from Borings I, 2, and 3 
All = Represents all samples, all borings 
All results expressed in mg/kg 

Level 2 Level 3 
3.7 6.5 • 10 
(feet) (feet) 

3.2 4.9 

1.5 2.0 

11.0 15.7 

15.0 23.0 

23.7 31.0 

24.1 36.0 

388.0 300.0 

Samples collected and analyzed by Swanson Environmental, Inc. on July 31, 1985. 
Borings located adjacent to RCRA background well OW-7 
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Across All 
Borings 

(feet) 

12.6 

1.7 

12.1 

18.0 

26.0 

24.0 

347.0 
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TABLE 2-4 

RCRA CLOSURE - UNIT A 
POST-EXCAVATION SOIL ANALYSES 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Level 3 
Background Level 

1-A 
1-B 
1-C 
1-D 

2-A 
2-B 
2-C 
2-D 

3-A 
3-B 
3-C 
3-D 

4-A 
4-B 

4-C 
4-D 

5-A 
5-B 
5-C 
5-D 

6-A 
6-B 
6-C 
6-D 

7-A 
7-B 
7-C 
7-D 
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Copper 
23 

29 
11 
21 
16 

84 
49 
27 
25 

24 
16 
II 

10 

116 
54 
25 
14 

8 
26 
14 
11 

780 
12 
44 
21 

84 
23 
71 
50 

Chromium Nickel 
15.7 36 

25 22 
10 15 
14 17 
17 18 

52 44 
17 20 

16 33 
14 19 

7 33 
6 14 
10 19 
8 12 

128 93 
27 13 
13 75 
6 15 

5 8 
17 20 
6 15 
8 10 

192 10 
12 17 
21 23 
11 13 

62 53 
11 17 
18 43 
14 15 
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Zinc 
300 

65 
44 
30 
23 

102 
45 
37 
25 

22 
29 
19 
18 

110 
54 
29 
15 

23 
41 
15 
18 

163 
32 
38 
12 

108 
38 
54 
27 
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Level 3 
Background Level 

8-A 
8-B 
8-C 
8-D 

9-A 
9-B 
9-C 
9-D 

JO-A 
10-B 
10-C 
10-D 

Soil borings collected November 1985 
All results expressed in mg/kg 
A = Surface 
B = I foot below surface 
C = 2 feet below surface 
D = 3 feet below surface 

TABLE 2-4 (Continued) 

Copper Chromium 
23 15.7 

37 33 
80 36 
19 12 
II JO 

88 JO 
31 5 
31 5 
16 8 

35 20 
24 8 
15 8 
18 6 

All sample results for lead and cadmium were less than detection limits 
(5.0 and 1.5 mg/kg, respectively) 
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Nickel Zinc 
36 300 

27 44 

32 70 
37 28 
15 17 

8 13 
7 JO 
10 12 
7 17 

17 62 
7 22 
7 20 
10 17 
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TABLE2-5 

SOIL BORING ANALYTICAL RESULTS 
IN VICINITY OF UNIT C 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Boring Depth PCBs 
Number(feet) (ppm) Cr 

9 0 to l 
I to 4 
4 to 6 

10 0 to I 
1 to 3 
3 to 5 
5 to 7 
7 to 8.5 

11 0 to 2 
2 to 4 

12 0 to 2 
2 to 4 
4 to 6 
6 to 8 
8 to 9.5 

Source: Swanson Environmental 
Samples analyzed January 12, 1985 
NA= Not analyzed 
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<1 
10 
<1 

1.7 
6.9 

<l 
NA 

1.3 
<1 

<l 
<l 
<I 
<I 
<l 

EP Toxici!Y (mgi!,) 
Cu Zn Ni (mg/kg) 

<0.05 0.08 3.32 0.22 
<0.05 0.8 33.94 1.03 
<0.05 0.06 1.18 0.16 

<0.05 1.23 21.38 0.64 
<0.05 1.49 109.2 1.77 
<0.05 0.05 1.6 0.12 
<0.05 0.09 0.45 0.12 
<0.05 0.06 0.l 0.15 

<0.05 0.08 19.94 0.11 
<0.05 0.05 19.3 0.3 

<0.05 0.28 26.84 0.24 
<0.05 <0.02 6.52 0.08 
<0.05 0.24 25.9 0.31 
<0.05 0.03 0.56 0.14 
<0.05 0.07 0.11 0.17 

Kerosene 

<80 
75 

<50 

60 
58 

<50 
54 

<50 

<50 
<50 

89 
940 
260 
<50 
<50 

10/04/01 



TABLE2-6 

UNIT F SLUDGE ANALYSES - MDNR, 1970 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS - FOWLERVILLE, MI CID GAN 

Parameter 

Zinc 

Nickel 

Copper 

Lead 

Chromium (total) 

Source: MDNR letter dated December I, 1970. 
Samples collected October 14, 1970. 
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Concentration (mg/L) 

4,000 

4,200 

8,200 

75 

23,000 
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Notes: 

TABLE2-7 

UNIT F SLUDGE ANALYSES - U.S. EPA, 1974 
JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN . 

Parameter Unit F Sludge* 

Percent solids 59.6 
Percent volatile solids 2.25 
Oil and grease ** 
Total Kjeldahl nitrogen 3,478 
Total phosphorus 8,700 
Total cyanide ** 
Total chromium 57,000 
Total copper 56,000 
Total lead 485 
Total nickel 20,000 
Total zinc 16,000 
Total barium 380 
Total cadmium 9.1 
Total manganese 180 
Total mercury <0.2 
Total arsenic <8 
Total cobalt 28 
Total iron 16,000 
Phenolics 0.34 
Total pesticides ** 
PCBs ** 

* In terms of mg/kg, dry basis except percent solids (wet basis) and percent volatile solids (dry basis). 
** Analyses results not available at the time of the report (July, 1974). 

Source: U.S. EPA Compliance Monitoring Report, July 1974 
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TAllLE2-8 

UNIT I (RAILROAD DITCH) 
STANDING WATER AND SLUDGE ANALYSES - U.S. EPA, 1974 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Parameter Standing Water Parameter 

Temperature, °C 18.0 Percent solids 

pH, units 10.0 Percent volatile solids 

Conductance, µmhos 3,500 Oil and grease 

Oil and grease, mg/L ** Total Kjeldahl nitrogen 

Dissolved solids. mg/L ** Total phosphorus 

Suspended solids, mg/L ** Total cyanide 

Total Cyanide, mg/L ** Total chromium 

Total Chromium, µg/L 32 Total copper 

Hexavalent chromium, µg/L ** Total lead 

Total copper, µg/L 160 Total nickel 

Total lead, µg/L <50 Total zinc 

Total nickel, µg/L 230 Total barium 

Total zinc, µg/L 6,400 Total cadmium 

Total barium, µg/L <100 Total manganese 

Total cadmium, µg/L <8 Total mercury 

Total manganese, µg/L 35 Total arsenic 

Total mercury <0.2 Total cobalt 

Total iron 

Phenolics 

Total pesticides 

PCBs 

Sludge 

16.9 

44.3 

** 

3,420 

2,200 

** 

65 

130 

<6 

350 

25,000 

200 

20 

71 

<0.6 

<6 

53 

3,900 

4.7 

** 

** 

* In terms of mg/kg, dry basis except percent solids (wet basis) and percent, volatile solids (dry basis). 
** Analyses results not available at the time of the report (July 1974). 

Source: U.S. EPA Compliance monitoring Report, 1974 
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TABLE2-9 

WASTE PROPERTIES 
JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 

Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis: 

Chemical Transformations: 

Photodegradability: 
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Chromium 

51.996 

Insoluble 

Cr (VI) is mobile in soil and is toxic to plants and animals, while Cr (III) is 
generally immobile in soil and is less toxic. 

Not available 

Chromium does not undergo biodegradation. 

Cr (VI)· soluble; Cr (Ill)· precipitates and adsorbs to sediments. No hydrolysis. 

Organic matter in soil reduces Cr (VI) to Cr (III) and/or organic chromium 
compounds may be formed. Cr (III) can undergo oxidation to Cr (VI). 

Chromium does volatilize from the soil; however, the metal may be 
transported as an aerosol. 

Copper 

63.54 

Insoluble 

Kd = I .4 to 333 ml/g: Sorption and mobility of copper in soils is affected 
primarily by soil pH organic complexing substances and soil mineral 
composition. In general, copper sorption decreases with increasing pH and 
increases with increasing levels of high molecular-weight organic compounds, 
manganese and iron oxides, and clay minerals. 

Not available 

None· copper is taken up by plants. 

Does not undergo hydrolysis 

Does not volatilize. Naturally occurring copper occurs in soils as oxysulfates, 
carbonates, phosphates, oxides, and hydroxides. 

None 
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Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis: 

Chemical Transformations: 

Photodegradability: 

Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 
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TABLE 2-9 (Continued) 

WASTE PROPERTIES (Continued) 

Lead 

207.2 

Insoluble 

Sorption depends on the lead form. In general, most lead is retained strongly 
in soil and and very little is transported into surface water or ground water. 

Not available 

Tetra-alkyl leads may form by a combination of chemical/biological alkylation 
of inorganic lead. Plants take up lead from soils. 

May react with hydroxy radicals and precipitate from the water. 

Carbonate, sulfide, and sulfate can precipitate out lead. Alkylation -> Tetra
alkyl lead. 

Tetraethyl lead and tetrarnethyl lead are photodegradable to trialkyl and 
dialkyl lead. 

Nickel 

58.7 

Insoluble 

Mn oxides - Kd = 40 L/g; Fe oxides - Kd = 100 L/g; clay - Kd = 0.2L/g 

Not available 

Does not undergo biodegradation in soil or water. Nickel may be absorbed by 
plants. 

Does not undergo hydrolysis. 

Will not volatilize. Nickel is fairly mobile in low pH and low cation exchange 
capacity soils. 

Although environmental fate processes may transform one nickel compound 
into another, nickel is a naturally occurring element, which cannot be degraded 
in the environment. 

Note: Nickel tends to form complexes with both organic and inorganic ligands 
in aquatic systems 
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Substance: 

Molecular Weight: 

Solubility in Water: 

Sorplion: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 

Substance: 

Molecular Weight: 

Solubility in Water: 

Sorplion: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 
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TABLE 2-9 (Continued) 

WASTE PROPERTIES (Continued) 

Benzene 

78.11 

l.78E+03 mg/Lat 20°C 

Koc = 65 ( weak sorption to soils) 

R = 30.97 g/cm3 

Can undergo aerobic and anaerobic degradation; however, in normal 
soil/ground water systems, aerobic degradation is expected to be of minimal 
importance. Anaerobic degradation is slow, particularly at first. In one study, 
benzene was 99 percent degraded after 120 weeks. 

Under normal conditions, not expected to undergo hydrolysis. 

Benzene is not expected to be susceptible to oxidation or reduction reactions in 
the soil/ground water. 

Benzene can be degraded via reaction with atmospheric hydroxy radicals or 
may eventually undergo photochemical degradation. Tropospheric lifetimes on 
the order of a few hours to a few days have been estimated. 

Chlorobenzene 

112.56 

490 mg/L at 25°C. 

Koc= 333 

R= 154.6 

In most soil/ground water systems, the concentration of microorganisms 
capable of biodegrading chlorobenzene is expected to be low and to drop off 
sharply with increasing depth. Thus, biodegradation should be assumed to be 
of minimal importance except perhaps near landfills with active 
microbiological populations. 

No information on hydrolysis; however, under normal conditions hydrolysis is 
not expected to occur at a rate competitive with volatilization or 
biodegradation. 

In general, chlorobenzene will persist in the soil/groundwater environment. 
However, volatilization from surface soils may be important. 

Will undergo photochemical oxidation; an atmospheric residence time of 13 
days has be reported. 
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Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 

Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 
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TABLE 2-9 (Continued) 

WASTE PROPERTIES (Continued) 

1,2-Dichloroethene (Total) 

96.95 

3,500.00 rng/L at 20°C (cis); 6,300.00 mg/Lat 20°C (trans) 

Koc= 35.00 (cis); 59.00 (trans) 

R = 17.1 (cis); 28.2 (trans) 

Not expected to be significant in natural soils. 

Not expected to be significant. 

Volatilization a significant process 

When released to air, will eventually undergo fairly rapid photochemical 
oxidation. 

Methylene Chloride 

84.94 

l.32E+04 mg/L at 20'C 

Koc = 8.80E+OO 

R=5.06 

Biodegradation not important--transfromation process. 

Not expected to occur at a rapid rate. Hydrolytic half-life estimated at 18 
months - 700 years. 

Volatilization is an important removal process near the surface or in soiVair 
phase. 

If released to air, will eventually undergo photochemical oxidation; a 
tropospheric lifetime of 0.3 to 0.6 years has been reported. 
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Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 

Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 
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TABLE 2-9 (Continued) 

WASTE PROPERTIES (Continued) 

Trichloroethene 

131.39 

!.OOE+03 rng/L at 20'C 

Koc= l.27E+02 

R=59.6 

Not expected to be significant. 

Not expected to be significant. 

Volatilization may be significant near the surface or in soil/air phase. 

Photochemical oxidation will result in degradation with a half-life on the order 
of hours to weeks. 

Vinyl Chloride 

62.50 

1,100 mg/Lat 25°C, 60 rng/L at 10°C 

Koc= 0.39 

R= 1.2 

Limited existing data indicates that vinyl chloride is resistant to biodegradation 
in aerobic systems. 

Not expected to be significant. 

Chemical reaction of vinyl chloride in soil does not appear to be a significant 
fate process. 

Gas phase vinyl chloride is expected to degrade rapidly in air by reaction with 
photochemically produced hydroxyl radicals. 
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Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 

Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Johnson Controls 
20209-020-121 

TABLE 2-9 (Continued) 

WASTE PROPERTIES (Continued) 

Cyanide (data is for HCN) 

27.03 

Miscible/very soluble if an alkalimetal salt. 

In soil with pH <l.2, HCN is expected to be highly mobile. 

Not available 

Subsurface soils -> if present at low concentrations will biodegrade. If high 
concentration -> toxic. May biodegrade in water if present at low 
concentrations. 

Not expected to hydrolyze. 

Surface soils -> HCN volatilizes. 

Not expected to photodegrade. 

PCB 1016 (41 percent Cl) 

258.00 (avg.) 

2.20E-Ol to 9.lOE-01 mg/Lat 25°C 

Koc= l.OOE+05 (approximate) 

R = 4.6E+04 (approximate) 

PCB 1242 

266.00 (avg.) 

2.00E-01 to 7.00E-01 mg/Lat 25°C 

Koc= l.OOE+05 (approximate) 

R = 4.6E+04 (approximate) 

PCB 1248 

Ranges from 222 to 358 with an average value of 288 

0.054 mg/L; 0.05mg/L at 20'C 

Koc= 4.62+02 to 5.5E+0+6 

R = 444 to 2.5E+06 
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Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Molecular Weigbt: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 

Johnson Controls 
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TABLE 2-9 (Continued) 

WASTE PROPERTIES (Continued) 

PCB 1254 

328.00 (avg.) 

l.20E-02 to 7 .OOE-02 mg/L at 20°C 

Koc= l.OOE+05 to l.OOE+07 

R = 4.6E+04 to 4.6E+08 

PCB 1260 

376.00 (avg.) 

2.?0E-03 mg/Lat 20°C 

Koc= l.OOE+05 to 1.00E+09 

R = 4.6E+04 to 4.6E+08 

Biodegradation rates are greatest for tbc lower chlorinated species. Although 
degradation rates vary, PCBs will be degraded to some extent in the 
environment. 

Resistant to hydrolysis under normal conditions. 

Strongly resistant to chemical degradation by oxidation. 

Photolytic dechlorination is greatest for the highly chlorinated species, and, 
although slow may be a significant transformation process. Photolysis results 
in the formation of lower chlorinated species and substituted products as well 
as potential formation of biphenylenes and chlorinated dibenzofurans. 

Note: PCBs will be much more mobile in the presence of organic solvents. 

Page 7 of 9 10/04/01 



Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 

Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 

Johnson Controls 
20209-020-12 l 

TABLE 2-9 (Continued) 

WASTE PROPERTIES (Continued) 

Bunker C Oil (Fuel Oil #6) (Residential Fuel Oil) 

Varies 

- 5 mg/L ( at 20°C) 

Koc= 9.62E+02 to 5.5E+06 

R = 444 to 2.5E+06 

Because of the high molecular weight aromatics, biodegradation is expected to 
be slower than for other fuel oil or petroleum hydrocarbons. 

Not expected to occur. 

Compounds having up to nine carbons are weathered almost exclusively by 
evaporation, larger compounds are weathered by evaporation and 
bi ode gradation. 

Photo-oxidation has been reported to play a significant role in the chemical 
degradation of petroleum hydrocarbons. 

#2 Fuel Oil (Diesel) 

Varies 

- 5 mg/L (at 20°C) 

Koc= 9.6E+02 to 5.5E+06 

R = 444 to 2.5E+06 

The qualitative hydrocarbon content of petroleum mixtures largely determines 
their degradation. In general, microorganisms exhibit decreasing ability to 
degrade aliphatic hydrocarbons with increasing chain length. Aromatics are 
generally more rapidly biodegraded than alkanes. 

Not expected to occur. 

Compounds having up to nine carbons are weathered almost exclusively 
by evaporation, larger compounds are weathered by evaporation and 
biodegradation. 

Photo-oxidation has been reported to play a significant role in the chemical 
degradation of petroleum hydrocarbons. 
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Substance: 

Molecular Weight: 

Solubility in Water: 

Sorption: 

Retardation Factor: 

Biodegradability: 

Hydrolysis Rates: 

Chemical Transformations: 

Photodegradability: 

Koc = Soil adsorption coefficient 

TABLE 2-9 (Continued) 

WASTE PROPERTIES (Continued) 

Kerosene (Fuel Oil #1) 

Varies 

- 5 mg/L ( at 20°C) 

Koc= 9.6E+02 to 5.5E+06 

R = 444 to 2.5E+06 

The qualitative hydrocarbon content of petroleum mixtures largely determines 
their degradability. In general, microorganisms exhibit decreasing ability to 
degrade aliphatic hydrocarons with increasing chain length. Aromatics are 
generally more rapidly biodegraded than alkanes. 

Not expected to occur. 

Compounds having up to nine carbons are weathered almost exclusively by 
evaporation, larger compounds are weathered by evaporation and 
bi ode gradation. 

Photo-oxidation has been reported to play a significant role in the chemical 
degradation of petroleum hydrocarbons. 

R = Retardation factor, where R = 1 + bulk density x Kd.;. porosity 

Bulk density= 1.82 g/cm3; mean from site-specific density data shown on Tables 4-3 and 4-4 
Kd = Soil/water distribution coefficient, where Kd = foe x Koc 

foe= 0.075; mean from site-specific organic content data shown on Table 4-3 

porosity= 0.296; mean from site-specific porosity data shown on Tables 4-3 and 4-4 

Information compiled from the U.S. Air Force Installation Restoration Program Toxicology Guides, 1989, and 
Toxicological Profiles, Agency for Toxic Substance and Disease Registry, 1988. 

Johnson Controls 
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3.0 ENVIRONMENTAL INVESTIGATIONS SUMMARY 

This section summarizes previous environmental studies and investigations prior to 1994 

as documented in the Phase I and Phase II RFI Report dated June 1994. This section also 

summarizes the activities and findings of efforts conducted following the submittal of the 

Phase II Report, which include three Interim Remedial Measures (IRM) activities and the 

Phase Ill RFI. 

3.1 DOCUMENTS AND STUDIES 

The MDNR has conducted numerous studies at the Fowlerville facility and in the Red 

Cedar River since 1953 (see Table 3-1). Many of these studies were industrial 

wastewater surveys and compliance monitoring reports to monitor the quantity and 

quality of plant discharge into the Red Cedar River and determine if the plant was in 

compliance with the NPDES permit limitations. MDNR biological toxicity studies were 

also conducted to assess the possible impact of the plant effluent on biota in the Red 

Cedar River. 

3.2 SITE MONITORING IDSTORY 

Possible groundwater contamination became an issue with the MDNR Water Quality 

Division in 1978 (letter from MDNR to Hoover dated May 24, 1978). A groundwater 

monitoring system was installed at the plant in 1979 while the property was still owned 

by Hoover. The Water Quality Division requested that the monitoring system be installed 

to study subsurface conditions and monitor groundwater quality throughout the entire site. 

As a result, the system was not specifically designed to monitor for releases from any 

particular waste unit. Keck Consultants, Inc. (Keck) performed a hydrogeological 

investigation in July 1979 to study subsurface conditions at the facility and evaluate 

groundwater quality (Keck, 1979). 

During the July 1979 investigation, 29 wells were installed by Keck. The Keck wells 

were constructed of 2-inch-inside diameter (ID) galvanized steel with 10-foot screens. 

Twenty-four of the wells were nested sets (12 sets) of shallow and deep wells ranging in 
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depth from approximately 10 to 25 feet. Groundwater monitoring elevations are 

presented in Table 3-2. The wells were sampled for cyanide, copper, nickel, chromium, 

and zinc during the period of 1979 to 1981 (see Table 3-3). These parameters were 

selected because they were known to be present in the production processes and the waste 

stream. 

In 1980, Stanley acquired the Hoover property and initiated a groundwater quality 

monitoring program in 1981, as required for RCRA interim status facilities. Indicator 

groundwater monitoring began in May 1982 and extended through January 1983 using 

the Keck-installed wells (designated OW for observation well). The analytical results for 

samples collected are summarized in Tables 3-4 through 3-7. The system consisted of 

upgradient well OW-7 and downgradient wells OW-5, OW-10, and OW-12. In May 

1983, a statistically significant increase in groundwater quality between the downgradient 

and upgradient wells triggered a groundwater quality assessment as required by 40 CFR 

265.93. Keck prepared a groundwater quality assessment plan (GWQA) that added three 

monitoring wells (OW-2, OW-9, and OW-11) and two river sampling locations (Keck, 

1983). In February 1985, a groundwater quality assessment report was prepared by 

Environ Corporation, Washington, D.C. The report included analytical results from 

samples collected in July 1984, October 1984, and January 1985. 

In July 1987, Dames & Moore submitted an updated evaluation of the GWQA, including 

quarterly monitoring data from April 1985 to April 1987. Dames & Moore continued to 

conduct and submit quarterly GWQAs through December 1990. The quarterly monitoring 

sampling locations for the periods May 1982 to June 1990 and December 1990 to the 

present are shown in Figures 3-2 and 3-3. The monitoring history is summarized in 

chronological order in Appendix D. As shown in the appendix, monitoring parameters 

were modified in 1984. 

Beginning in December 1990, five newly installed Phase I RFI wells were sampled in 

place of existing Keck wells that were previously sampled during the RCRA program. 

The five locations and one pre-existing RCRA well (OW-9S) were sampled, and two 

river samples were collected, as approved by MDNR in a letter dated December 13, 1990. 

In 1994, MDNR agreed to decrease the surface water monitoring requirement to an 

annual frequency and OW-9S was dropped from the quarterly program. Groundwater 
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quality assessment analytical results from 1984 through January 1994 are presented in 

Table 3-8. Field parameter results--including pH, specific conductance, temperature, and 

static water levels--are presented in Table 3-9. 

3.3 RFI ACTIVITIES 

The three phases of the RFI follow the format set forth in the Administrative Order by 

Consent (Consent Order), U.S. EPA Docket No. V-W-88R-032, entered into by U.S. 

EPA and Stanley on September 6, 1988 for the former Stanley facility. As documented in 

the Consent Order (see Appendix A), the following events or activities led to the RFI: 

• "On August 12, 1980, Stanley submitted a notification of hazardous waste 
activity at the facility as required by Section 3005(a) of RCRA, 42 U.S.C. 
§6930(a)." 

• "On June 11, 1981, Stanley submitted to the U.S. EPA a RCRA Part A permit 
application as required by Section 3005(a) of RCRA, 42 U.S.C. §6925(a)." 
The application was accepted by the U.S. EPA (permit number MID 099 124 
299). 

• "On October 7, 1985, Stanley ceased adding waste to the (four) surface 
impoundments and began closure of the impoundments." 

Prior to closure activities of the former surface impoundments, a Facility Management 

Plan was submitted to the U.S. EPA by the MDNR on October 17, 1985 that included a 

Preliminary Assessment/Site Investigation of the facility. The data presented in the 

Facility Management Plan indicated that there were releases of hazardous constituents to 

the groundwater by seepage from the old settling ponds and chemfixed areas. 

As required by the RCRA Part A permit, a RFI Task 1 report entitled Description of 

Current Conditions, submitted to U.S. EPA on September 18, 1987, was prepared by 

Stanley to summarize the background information gathered during the preceding years. 

Subsequently, a scope of work for a Phase I RFI was outlined in the RF! Strategy Report 

(Task 3) submitted to U.S. EPA on April 22, 1988. 
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3.3.1 Phase I and Phase n RFI 

Following review of the Task l and Task 3 reports by the U.S. EPA, the U.S. EPA and 

Stanley entered into the Consent Order for the former Stanley facility (see Appendix A). 

This Consent Order required Stanley to perform a RFI under the proposed scope of work 

within the Phase I Work Plan outlined in the RFI Strategy Report (Task 3). 

The RFI was organized into 10 separate tasks, as documented in the Consent Order. Task 

10 followed the plans set forth in Tasks 2 through 8 to conduct the Phase I RFI and 

prepare the draft Phase I report. In addition to the Phase I activities of Task 10, a Phase II 

Work Plan, including the results from the Phase I investigation, was required to be 

submitted, executed, and reported. 

The Phase I RFI was conducted in the autumn of 1990 and spring of 1991; the results of 

the investigation were submitted to U.S. EPA in September 1991. The primary objectives 

of the Phase I investigation were to characterize the waste still present in some of the 

SWMUs and to ascertain the presence or absence of contamination in the subsurface 

soils, groundwater, riverbank soils, river sediments, and surface water at the site. 

The Phase II RFI was performed to further evaluate the nature and extent of 

environmental contamination associated with the various SWMUs at the former Stanley 

site. The scope of work for the Phase II RFI was outlined in the Phase II RFI Work Plan 

(Task 3) submitted to U.S. EPA on October 8, 1993 and amended on December 23, 1993. 

The following field activities were conducted as part of the Phase I and Phase II RFI 

strategy: 

• Groundwater monitoring well installation 

• Groundwater sampling 

• Subsurface soil sampling 

• Red Cedar River sampling 

• Sludge sampling 

• Exploratory trench investigation and sludge unit surveys (Phase I only) 

• Sampling locations survey 
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• Aquifer response tests 

• Magnetometer survey (Phase I only) 

• Ditch sampling (Phase II only) 

An identification system was implemented for the Phase l and Phase II well installation 

and sampling program, as follows: 

• 

• 

• 

• 

• 

• 

• 

Monitoring wells are designated as the "MW" series. The identification indicates 
the unit in which the well is located, followed by the well number within the unit 
(e.g., MW-Al). Well numbers within a particular unit were assigned sequentially. 
In all cases, a well identification followed by a "l" indicates a shallow well, and a 
"2" denotes a deep well. Subsequent to installation of these wells, well numbers 
3, 4, and 5 were assigned specific to and sequentially within each unit. Therefore, 
the well numbers 3, 4, and 5 are not depth-specific. 

Samples collected from onsite groundwater monitoring wells are designated as the 
"GW" series. The identification indicates the media type of sample, followed by 
the monitoring well identification (e.g., GW/MW-Al). 

Samples collected from the shallow soil borings program (Phase I) are designated 
as the "SO" series. The identification indicates the media type of sample, the unit 
from which the sample was collected, the boring within the unit, and the sample 
number collected within the boring (e.g., SO/B-1/1). 

Samples collected from the grid boring program (Phase II) are also designated as 
the "SO" series. The identification indicates the media type of sample, the grid 
boring identification number, and the split-spoon sample number collected within 
the boring (e.g., SO/GB-1/1). 

Samples collected from the Red Cedar River stations are designated as the "SW" 
series for surface water samples, the "SE" series for sediment samples, and the 
"SO" series for bank soil samples. The identification indicates the media type of 
sample, collected in or along the Red Cedar River, the river station sample 
number, and the depth at which the sample was collected (e.g., SE/RC-1/3). 

Samples collected from the sludge units are designated as the "SL" series. The 
identification indicates the media type of sample, the unit from which the sample 
was collected, and the sample number designating the area within the unit at 
which the composite sample was collected (e.g., SL/B-7/3). 

Samples collected for physical properties analysis are designated by the boring 
number, the sample number, and depth interval (e.g., SOL 1). 
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A summary of each RFI field activity is presented below (see Table 3-10 and Table 3-11 

for daily summaries of Phase I and Phase II field activities conducted). The locations of 

all RPI monitoring wells, shallow borings, and sampling locations are presented in 

Figures 3-4 and 3-5. A detailed description of individual field activities is provided in 

technical memoranda numbered l through 10, found in Appendix E. All analytical 

samples collected during the Phase I and II RFI were submitted to ENSECO-Rocky 

Mountain Analytical Laboratory (RMAL) in Arvada, Colorado for analyses using 

analytical methods in accordance with the U.S. EPA Manual SW-846, entitled Testing 

Methods for Evaluating Solid Waste: Physical/Chemical Methods. 

3.3.1.1 Groundwater Monitoring Well Installation 

Soil borings and monitoring well installation activities for Phase I were conducted by 

Dames & Moore between October 22 and November 26, 1990. Soil borings and 

monitoring well installation activities for Phase II were conducted by Dames & Moore 

between January 10 and February 10, 1994. 

In all, 35 groundwater monitoring wells were installed (23 shallow, four intermediate, and 

eight deep wells) [see Figures 3-4 and 3-5 for well locations]. Phase I field activities 

consisted of installing at least one shallow and one deep monitoring well downgradient of 

each of Units A, B, C, E, F, G, and J. Additional shallow wells were installed 

downgradient of each of Units A, B, F, and G. One deep background well was also 

installed. Phase II field activities consisted of installing an additional five shallow wells 

downgradient of each of Units C, E, J, K, and L, and three shallow wells offsite on 

property owned by Ken Culver (west of the Red Cedar River). Three intermediate wells 

were installed downgradient of each of Units B, F, and J. Two additional background 

wells (shallow and intermediate) were installed adjacent to the deep background well. 

The shallow wells were installed in the upper facies above a clay-rich till layer. The 

intermediate wells were installed in the lower facies, beneath the clay-rich till of the 

upper facies. The deep wells were set in the lower facies, or extending slightly into 

bedrock. 
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Soil sampling was conducted during boring operations to characterize subsurface 

conditions. The soil samples were field classified and evaluated for the absence or 

presence of obvious contamination. This information, and all pertinent drilling 

information, was recorded on boring logs by the Dames & Moore geologist (see logs in 

Appendix E). As part of the Phase I scope, 36 samples were sent to the Dames & Moore 

soils laboratory in Salt Lake City, Utah, and analyzed for physical propertie~ to aid in 

subsurface characterization. Three samples from MW-BCK3 (Phase II) were sent to 

RMAL for analysis of background metals and total chromatographable organics (TCO). 

The shallow wells were constructed and installed to a depth ranging from 10 to 18.5 feet 

below ground surface in the upper facies above a clay-rich till layer. The intermediate 

wells were installed to a depth of 28 to 30 feet in the lower facies, beneath the clay-rich 

till of the upper facies. The deep wells were installed to depths ranging from 33 to 35 

feet, in the lower facies extending above, or partially into, bedrock. Boring logs and well 

construction details are presented in Appendix F. Well construction details and water 

levels are presented in Table 3-12. 

Phase I wells were developed on November 19 and 20, 1990, by air surging and air-lift 

pumping using filtered, compressed air (Table 3-13). Phase II wells were developed 

between February 1 and February 10, 1994 by initially air surging and air-lift pumping 

using filtered, compressed air (Table 3-14). Further pumping (i.e., hand bailing, 

submersible, Brainard-Kilman) was necessary at many wells until fine sediment was no 

longer visible or no visible improvement occurred. HNu readings were taken in the 

headspace over a 5-gallon bucket used to contain the water during development. 

Drilling, well installation, and well development tasks were performed by Professional 

Services Industries, Inc. (PSI) during Phase I field activities and Stems Drilling during 

Phase II field activities. All field work was performed under the direction of Dames & 

Moore. 

Details of the field investigations are presented in Technical Memorandum No. 1 

(Appendix E), entitled Groundwater Monitoring Well Installation. 
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3.3.1.2 Groundwater Sampling 

Twenty-two Phase I monitoring wells (14 shallow and eight deep) were sampled between 

April 24 and May 8, 1991. Monitoring well MW-C2 was resampled on May 8, 1991 for 

SVOCs, since the holding time on the first sample was exceeded by the laboratory. In 

addition, the SVOCs portion of the MW-C2 duplicate sample (MW-C3) was recollected 

to maintain proper quality assurance/quality control (QNQC) protocol. Thirty-two Phase 

I and Phase II monitoring wells onsite (20 shallow, four intermediate, and eight deep 

wells) were sampled on January 29, 1994 and between February 18 and 24, 1994. 

Monitoring well MW-F3 was resampled on February 22, 1994 for SVOC to replace 

bottles that were damaged during overnight shipping. 

As agreed in the Phase Il RFI Workplan (October 8, 1993), the offsite wells were not 

sampled for analysis because of preliminary water elevation monitoring that indicated the 

lack of hydraulic connection between the Stanley site and the area west of the river. 

Groundwater levels of all Phase I monitoring wells were measured on November 16, 

1990 and April 23, 1991, in the shortest possible time, to reduce the potential effects of 

the piezometric surface changes. Groundwater levels of Phase I and Phase I! monitoring 

wells were collected on February 6, 7, 8, 14, and 15, 1994. The water elevation data 

obtained from the wells were used to generate water table surface maps (see. Section 4.62 

for details). Surface water levels at the river gauge located on the Red Cedar River were 

also measured and incorporated with the groundwater levels, except during February, 

1994 when the Red Cedar River was frozen (see Table 3-15 for water level data). 

Groundwater levels were measured prior to sampling and purge volumes were calculated. 

The wells were purged with dedicated Teflon™ hailers. At least three well volumes were 

removed prior to sampling. Field parameters (temperature, pH, and conductivity) were 

measured prior to the analytical sample collection. Groundwater samples were then 

collected from each well and transferred to laboratory-supplied sample bottles via 

dedicated bailer. All sample containers were stored in coolers maintained at 

approximately 4'C, and shipped via overnight courier to RMAL (see Tables 3-16 and 3-

17 for a summary of sampling details and field parameters). 
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Details of this field investigation are presented m Teclmical Memorandum No. 2 

(Appendix E), entitled Groundwater Sampling. 

3.3.1.3 Subsurface Soil Sampling 

The Phase I shallow soil boring program was conducted by Dames & Moore between 

April 15, 1991 and April 22, 1991. Fifteen shallow borings were drilled to determine the 

absence or presence of contamination in the following units: Units B, C, E, J, K, and L 

(see Figure 3-4 for boring locations). The soil samples were field classified and evaluated 

for the absence or presence of contamination. Soil sampling conducted during Phase I 

boring operations included investigative soil samples ("SO" series), submitted for 

chemical analysis. These samples were analyzed for metals, volatile organic compounds 

(VOCs), SVOCs, pesticides/PCBs, TCO, and cyanide. In addition, at least one sample 

from each unit was analyzed for Appendix IX parameters, including dioxins and furans, 

herbicides, and sulfide. 

The Phase II shallow soil boring program was conducted by Dames & Moore between 

January 10 and February 8, 1994. Ninety-eight borings were drilled at nodes of each grid 

cell of an area that encompassed two areas of concern and the following units: A, B, C, 

E, F, G, H, I, J, and K (see Figure 3-5 for boring locations). One grid location (GB-40) 

was actually a surface soil sample collected from a mounded area on the north-central 

portion of the property. One area of concern was located within the former plant building 

at the location of the former chromium recovery operation. The second area was located 

directly north of the former cyanide treatment tank were floating product was encountered 

in the soil beneath a sump. Shallow borings were drilled to a depth of 6 feet or to natural 

soil, whichever was deeper. Soil samples were field classified and evaluated for the 

absence or presence of contamination. Criteria used for evaluation of contamination was 

based upon discoloration, chemical odor, and readings with an HNu photoionization 

detector (PID) with a 10.2 eV probe and Draeger tubes with a hand-held pump (see 

Tables 3-18 and 3-19 for PID readings measured in headspace samples). Soil sampling 

also followed the scenarios/criteria presented in Table 7 of Task 3: RFI Strategy. All 

pertinent drilling information was recorded on boring logs by Dames & Moore field 

geologist (see Appendix F). Details of sampling procedures is presented in Appendix E. 
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Seven undisturbed soil samples collected during Phase I field activities were analyzed for 

the following physical properties to aid in subsurface characterization: porosity, organic 

content, particle size, Atterberg limits, moisture content, pH, and cation exchange 

capacity (see Section 4.1.5 for details). These samples were also designated within the 

"SO" series. 

Phase I borehole drilling was performed by PSI and Phase II borehole drilling was 

performed by Stems Drilling under the supervision of Dames & Moore. Details of the 

field investigations are presented in Technical Memorandum No. 3 (Appendix E), entitled 

Subswface Soil Sampling. 

3.3.1.4 Red Cedar River Sampling 

Phase I Red Cedar River sediment ("SE" series), riverbank soil ("SO" series), and surface 

water ("SW" series) sampling was conducted between April 18 and April 22, 1991 (see 

Figure 3-4 for sampling locations). Samples were collected from five stream stations 

(RC-1 to RC-5) to assess potential surface water and sediment contamination. 

Resampling of the sediment samples collected at Station RC-3 was conducted on May 23, 

1991: this was necessary because some of the analyses were not performed on the original 

samples within the allowable holding time required under the QA/QC plan. In addition, 

the SVOCs portion of the RC-3 duplicate sample (RC-7) was recollected to maintain 

proper QA/QC protocol. 

Phase II Red Cedar River sediment ("SE" series) and riverbank soil ("SO" series) 

sampling was conducted between January 9 and January 11, 1994. River sediment 

samples were collected at three upstream river stations (RC-11 through RC-13), one 

onsite river station (RC-10), and four downstream river stations (RC-6 through RC-9), as 

shown in Figures 3-6A and 3-6B. River bank soil samples were collected at three river 

stations adjacent to the site. These samples were collected to assess the possibility of 

river bank (RC-8 to RC-10) impact during flooding. 
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Details of this field investigation are presented m Technical Memorandum No. 4 

(Appendix E), entitled Red Cedar River Sampling. 

3.3.1.5 Sludge Sampling 

Phase I sludge sampling was conducted in Units F, G, H, and I between May 8 and 9, 

1991, to assess sludge waste characteristics. The units were divided into sampling areas; 

three in Unit F; four in unit G; and one each in units H and I. A composite sample was 

collected from each area. In particular, one sample was collected from each of the four 

areas in Unit G (i.e., four samples), plus one blind duplicate (i.e., five total samples). Ten 

investigative composite sludge samples ("SL" series), were submitted to RMAL for 

chemical analysis (see Figure 3-4 for sample locations). 

Phase IT sludge sampling was conducted in Units B, C, and Eon January 23 and February 

3, 1994. One boring was drilled at each unit to determine the presence or absence of 

sludge within the respective unit, the vertical extent of sludge, and to collect a sample 

from the lower portion of the sludge (if present). The initial sludge boring drilled in Unit 

E during the Phase IT investigation did not encounter sludge. Consequently, two 

additional borings were drilled in Unit E in an attempt to locate residual sludge, a trace of 

which was found in boring E-3. The three sludge samples were shipped via overnight 

courier to RMAL for chemical analysis (see Figure 3-5 for sample locations.) 

Details of this field investigation are presented in Technical Memorandum No. 5 

(Appendix E), entitled Sludge Sampling. 

3.3.1.6 Exploratory Trench Investigation and Sludge Unit Surveys 

In order to estimate the sludge volume in Units F and G, exploratory trenches were 

excavated and a survey of the areal extent of the units was conducted on June 20 and July 

8, 1991, respectively. The depth of sludge was measured directly in the trench walls. 

Three trenches were excavated in Unit F ( one in each sampling area) and six trenches 

were excavated in Unit G. The sludge thicknesses in Units H, I, and part of G were 

estimated by digging shallow pits with a shovel. The units were then surveyed for their 
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horizontal boundaries on July 9, 1991. The volume of the sludge within these units was 

estimated using the area calculated from the surveyed boundaries of the units, the sludge 

thicknesses observed in the trenches and pits, and information from the topographic map 

of the site (see Table 3-20 and Figure 3-7). The estimated total sludge volume from Units 

F, G, H, and I is approximately 1,425 cubic yards. 

Details of this field investigation are presented m Technical Memorandum No. 6 

(Appendix E), entitled Exploratory Trench Investigation and Sludge Unit Surveys. 

3.3.1.7 Monitoring Wells and Sampling Locations Survey 

Phase I monitoring wells and sampling locations were surveyed for their horizontal and 

vertical locations on July 8 and 9 and August 1, 1991, by PSI. Phase II monitoring wells 

and sampling locations were surveyed on February 7 and 8, 1994 by Darryl Hughes & 

Associates, of Fowlerville, Michigan. The top of each well casing, the shallow soil 

borings, and the Red Cedar River gauge were surveyed relative to mean sea level with an 

accuracy within ±0.0 I foot. Each well, shallow boring, sampling location, and sludge 

unit trench location was also surveyed for horizontal location relative to the plant and a 

fire hydrant on Frank Street. These locations were then plotted on the topographic base 

map. 

Details of this field investigation are presented in Technical Memorandum No. 7 

(Appendix E), entitled Monitoring Well and Sampling Location Survey. 

3.3.1.8 Aquifer Response Tests 

Aquifer response tests were performed on Phase I and Phase II monitoring wells installed 

by Dames & Moore in order to estimate the hydraulic conductivity of the aquifer at 

various well screened intervals (see Section 4.6 for details). Testing of Phase I 

monitoring wells were conducted between May 2 and May 6, 1991. No testing was 

performed on MW-G2 at this time because it was under repair. Testing of seven Phase II 

monitoring wells were conducted between February 15 and 18, 1994, including the four 

intermediate wells. 
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The aquifer response test method used during the Phase I tests was developed by Donald 

W. Prosser, as described in an article published in the November - December 1981 issue 

of Groundwater. A copy of the article by Donald W. Prosser is provided in Appendix G. 

Based on the uniformity of the Phase I results, the Phase II testing consisted of rising head 

tests. 

Details of this field investigation are presented m Technical Memorandum No. 8 

(Appendix E), entitled Aquifer Response Testing. 

3.3.1.9 Magnetometer Surveys 

Two magnetometer surveys were conducted on November 12 and November 26, 1990, in 

the area near Units B and C. The surveys were performed because metallic containers 

were uncovered on November 9, 1990, during excavation for pad installation at 

monitoring wells MW-Bl and MW-B2. As a result of the magnetic surveys, the Buried 

Container Removal (BCR) Plan was prepared and initiated in April 1995 (see discussion 

in Section 3.4). A copy of the BCR report is located in Appendix I. 

Details of this field investigation are presented in Technical Memorandum No. 9 

(Appendix E), entitled Magnetometer Survey. 

3.3.1.10 Ditch Sampling 

Sediment samples were collected along the northern and southern ditch on February 5, 

1994. Samples were collected from three locations along each ditch. A composite 

sample was also collected from a mound of soil located south of Jackson Street, 

upgradient of the northern ditch. Sampling locations are shown in Figure 3-5. The 

samples were identified as sediment samples ("SE" series), designated as northern ditch 

("ND") samples or southern ditch ("SD") samples, and submitted to RMAL for chemical 

analysis. 
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Details of this field investigation are presented in Technical Memorandum Number JO 

(Appendix E), entitled Ditch Sampling. 

3.3.2 Phase HI RFI 

The Phase Ill RFI was conducted by URS on behalf of JCI. JCI and Stanley reached an 

agreement that leaves JCI as the lead party in executing assessment orders under the 

September 6, 1988 Administrative Order by Consent (Consent Order), U.S. EPA Docket 

No. V-W-88R-032. The Consent Order can be found in Appendix A of this report. The 

outline of this Phase Ill report follows the format set forth in the Consent Order. 

The Phase Ill RFI Work Plan (Task 3 - Addendum) was developed in response to a letter 

to JCI from the U.S. EPA, Region 5 dated January 27, 1999. In the letter, JCI was asked 

to initiate a work plan received by the U.S. EPA on June 15, 1995 and approved July 11, 

1995 to delineate a potential TCE plume in the southeast area of the site. In addition, the 

U.S. EPA requested that JCI address several issues concerning current conditions at the 

site. JCI responded to the U.S. EPA in a letter dated April 16, 1999 addressing the U.S. 

EPA comments and committing to the preparation of a Phase Ill Work Plan. 

The Phase Ill Work Plan was submitted to the U.S. EPA on July 23, 1999. Comments 

from the U.S. EPA were received on September 15, 1999 regarding the response letter 

dated April 16, 1999 in addition to the Phase Ill Work Plan. JCI responded to the 

comments on October 20, 1999 and met with the U.S. EPA on October 27, 1999 to 

discuss site status and the comments. The results of that meeting were reflected in the 

revised comment response transmitted with the Phase Ill Work Plan and in the content of 

the Plan dated December 3, 1999. The activities conducted as part of the Phase Ill RFI 

strategy are discussed below. A chronological summary of field activities, which took 

place on site is located on Table 3-21. 
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3.3.2.1 Objective 1- Assessment of Cnrrent Groundwater 

To establish current groundwater conditions at the former Stanley Tools property, JCI 

sampled a select number of existing monitoring wells on site as indicated on Figure 3-8. 

Wells that were sampled include: 

• Wells MW-Kl and MW-Ll as part of the TCE investigation 

• Area B wells (MW-Bl, MW-B2, MW-B3, and MW-B4) 

• Area C wells (MW-Cl and MW-C3) 

• Area F wells (MW-Fl, MW-F3, MW-F4, and MW-F5) 

• AreaG wells (MW-Gl, MW-G3, andMW-G4) 

• Area J wells (MW- Jl, MW-13, and MW-J4) 

Groundwater samples were collected and analyzed for the presence of VOCs by Method 

8260B. Specific contaminants of concern included: TCE, cis-1,2-dichloroethene and 

trans-1,2-dichloroethene (DCE, total), vinyl chloride, and benzene. In addition, other 

degradation products of TCE not previously detected during the Phase Il RFI were 

targeted. These included: 1,2-dichloroethane (DCA), 1,1-dichloroethene (DCE), and 1,1-

DCA. Also, aromatic compounds ethylbenzene, toluene, and total xylenes were targeted 

for sample locations in the vicinity of former kerosene tanks in Unit K. 

Cyanide was included on the analyte list because previous testing for total cyanide 

concentrations in groundwater did not discrirninate between available and non-available 

fractions. Consequently, select monitoring well samples were analyzed for dissociable 

cyanide by Method SM18-4500-CN-I. 

Depth-to-water measurements were collected from all existing wells and piezometers 

prior to sampling. Groundwater sampling and QNQC protocols were followed as 

established in the Phase Il RFI Work Plan (Task 3) and Task 4 Quality Assurance and 

Quality Control Plan (amended December 3, 1999). 
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Details of this field investigation are presented in Technical Memorandum Number l l 

(Appendix E), entitled Groundwater Sampling. 

3.3.2.2 Objective 2 - TCE Source Identification 

TCE and associated chlorinated VOC concentrations as high as 5,000 µg/L were detected 

in groundwater samples from the Phase II RFI, leading to the requirement for delineation 

of the nature and extent of impact. The highest values were detected at MW-Ll located 

adjacent to SWMU Lat the southeastern boundary of the site. SWMU Lis the location of 

a former underground storage tank that reportedly was used to store fuel (gasoline and/or 

diesel) during the life of the plant. The presence of TCE in the adjacent well near the 

property boundary suggested the tank or potentially an offsite source for the TCE. 

To investigate that potential, soil borings were advanced by direct push methods in the 

vicinity of SWMU L. In addition, a series of borings were advanced in a direction 

downgradient from SWMU L toward the Red Cedar River and SWMUs K and C where 

additional TCE detections were previously identified in monitoring wells. The borings 

were advanced at grid locations on 50-foot centers as depicted on Figures 3-8 and 3-9. 

Locations were adjusted in the field to accommodate physical obstructions (wet or soft 

ground surface) and to better maximize the delineation of the extent of impact based on 

field screening of the soil. 

The borings were used to screen and sample soil from the ground surface down through 

the uppermost groundwater zone into the underlying confining unit ( clay-rich material of 

the upper fades). Temporary well casing was inserted in the open borings to allow 

collection of groundwater samples to characterize the distribution of TCE in the upper 

facies aquifer. 

Details of this field investigation are presented in Technical Memorandum Number 12 

(Appendix E), entitled Subsurface Soil Sampling and Groundwater Sampling. 
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3.3.2.3 Objective 3 - Screening Level Evaluation (Sediment) 

The Phase II RFI dated June 22, 1994 concluded that the sediment of Red Cedar River 

and the South Drainage Ditch were impacted by low levels of PCBs, cyanide, and 

polynuclear aromatic hydrocarbons (PAHs) within 1,300 feet of the site. The Phase III 

RFI scope of work included collection of additional sediment samples to update and 

further delineate characterization, and a screening of the data to evaluate their 

significance with respect to ecological risk factors. 

Additional sediment samples were collected from four locations along the south ditch and 

13 locations on the Red Cedar River as indicated on Figures 3-10 and 3-11. Prior to 

sampling the sediment, a walking survey of the river and drainage ditches was made to 

characterize the nature of the sediment deposits and adjust sample locations to maximize 

the value and representativeness of the generated data. The timing of sediment sampling 

was delayed because of high water levels and high sediment content (low visibility) in the 

river. Relative river stage data were accessed real-time via a U.S. Geological Survey 

(USGS) internet web page to plan the sediment sampling activities for a time when 

favorable conditions could be expected. 

Each collected sediment sample was analyzed for heavy metals, PCBs, cyanide, and 

P AHs. Sampling of the sediment followed the same protocol as discussed in the Phase II 

RFI Work Plan (Task 3) and Task 4 Quality Assurance and Quality Control Plan 

(amended December 3, 1999). 

Details of this field investigation are presented in Technical Memorandum Number 13 

(Appendix E), entitled Sediment Sampling. 

The results from the additional sediment samples and the earlier testing (Phase I and 

Phase m were evaluated through a screening level risk assessment. Region 5 Ecological 

Data Quality Levels (Effects Range Low) values for sediment chemistry were used as a 

conservative screen for quality of wadable streams and biological effects of chemical 

concentrations in aquatic sediments. In addition, the previous and new background 

sample data were used to identify a representative background concentration for detected 

parameters. This background value was then used as a secondary screen. 
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3.4 INTERIM REMEDIAL MEASURES 

Following the submittal of the Phase Il RFI report, three remedial measures were 

completed at the site. 

The initial action, identified as IRM implementation, involved the excavation and offsite 

disposal of sludge material in SWMUs F, G, H, and I. The IRM scope was expanded to 

include removal of miscellaneous sludge deposits discovered while advancing Phase II 

grid borings as part of the site investigation (RFI). The IRM Work Plan was transmitted 

to the U.S. EPA, Region 5, on November 23, 1993 and approved on March 23, 1994. 

The IRM was completed in April 1995 and reported to the U.S. EPA in June 1995. A 

copy of the IRM report is located in Appendix H. 

The second interim remedial measure was conducted at the same time as the IRM 

described above, but in a separate area. The effort was identified as the Buried Container 

Removal (BCR) action. This action involved the excavation of a suspected buried 

container area located near SWMU B. The area was excavated to uncover a number of 

drums, many of which were empty and some of which contained waste material. The 

drums and associated stained soil were removed and disposed accordingly. Following 

approval of several plans (Health & Safety, Stormwater, Site Security, Dust Control, and 

Disposal), an excavation permit from the Livingston County Drainage Commission was 

received on November 4, 1994. The BCR was completed in April 1995 and reported to 

the U.S. EPA in July 1995. A copy of the BCR report is located in Appendix I. 

The third interim remedial (stabilization) measure (ISM) was conducted between August 

15 and 22, 2001 to mitigate oil seepage entering Red Cedar River adjacent to the facility 

either through the piping or seepage through riverbank soil. The primary objective of the 

ISM was to mitigate the identified oil seepage, and stabilize the situation until (at least) 

completion of the Resource Conservation and Recovery Act (RCRA) Facility 

Investigation (RFI). An additional objective of the ISM was to gather additional 

information regarding the nature and extent of the constituents associated with the 
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seepage, in order to allow for appropriate consideration during the remaining RFI. A 

copy of the ISM report is located in Appendix J. 
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TABLE 3-1 

LIST OF PREVIOUS REPORTS 
JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS 
FOWLERVILLE, MICHIGAN 

Report Title Agency/Author Date of Report 

Utilex Corporation, Fowlerville, Michigan, 
March 27 and 28, 1956, Wastewater Survey. 

Report on Biological Conditions and Water Quality 
of the Red Cedar River as Affected by Discharges 
from the Hoover Ball and Bearing Company, 
Utilex Division, Fowlerville, Michigan. 1953-1967. 

Report on Biological Conditions of the Red Cedar 
River as Affected by Discharges from the Hoover 
Ball and Bearing Company, Utilex Division, 
Fowlerville, Michigan. 

Biological Studies on the Toxicity and 
Biomagnification of Metals, Hoover Ball 
and Bearing Company, Utilex Division, 
Effluent and Red Cedar River, Fowlerville, Michigan. 

Michigan State University, masters thesis. 
Subject: To determine the effectiveness of 
new treatment facilities installed at a metal 
plating plant on a warm water stream (Red 
Cedar River). 

Compliance Monitoring Report, Hoover 
Ball and Bearing Company, Utilex Division, 
Fowlerville, Michigan, NPDES Permit 
Ml 0003727. 

Report of an Industrial Wastewater Survey 
Conducted at Hoover Ball and Bearing Company, 
Utilex Division, Livingston County, 
Fowlerville, Michigan, June 10-12, 1974. 

Report of an On-Site, Continuous-Flow Bioassay 
Conducted at Hoover Ball & Bearing Company, 
Utilex Division and a Water Quality Study 
Conducted on the Receiving Waters Below 
the Plant Discharge, Livingston County, 
Fowlerville, Michigan, June 10-14, 1974. 

Report of an Industrial Wastewater Survey 
Conducted at Hoover Ball and Bearing, 
Utilex Division, All Outfalls No. 470003, 
Livingston County, Fowlerville, Michigan, 
June 23-24, 1975. 

MWRC, E. Shannon Not dated 

MDNR, R. B. Willson Not dated 

MDNR, George Jackson 10/19/71 

MDNR, Mark Wuerthele 1/4/72 

Unknown 6/74 

U.S. EPA, 7/74 
Robert Buckley 

MDNR, Bradley Brogren 8/12/74 

MDNR 5/19/75 

MDNR. 8/7/75 
Richard Christensen 
and Sidney Beckwith 

Johnson Controls 
20209-020-121 

Page 1 of 3 10/04/01 



TABLE 3-1 (Continued) 

Report Title Agency/Author Date of Report 

Report of an On-Site, Continuous-Flow 
Bioassay Conducted at Hoover Ball and Bearing 
Company, Utilex Division (Outfall 470011-001), 
Livingston County, Fowlerville, Michigan, 
May 24-28, 1976. 

Report of an Industrial Wastewater Survey 
Conducted at Hoover Ball & Bearing Company, 
Utilex Division, All Outfalls No. 470003, 
Livingston County, Fowlerville, Michigan, 
May 24-26, 1976. 

Report of an Industrial Wastewater Survey 
Conducted at Hoover Ball & Bearing Company, 
Utilex Division, All Outfalls No. 470003, 
Livingston County, Fowlerville, Michigan, 
September 13-14, 1977. 

Water Quality and Biological Investigation 
of the Red Cedar River in the Vicinity of the 
Hoover Universal Die Cast Co., 
Fowlerville, Michigan, September 9, 1976 
and January 24, 1978 

Report of a Toxicity Evaluation & Industrial 
Wastewater Survey Conducted at the Hoover 
Universal, Utilex Division, All Outfall 470003, 
Livingston County, Fowlerville, Michigan, 
May 22-26, 1978. 

Letter from MDNR to Hoover Universal 
Corporation listing results of samples collected 
July 13, 1978. 

Biological Investigation of the Red Cedar 
River in the Vicinity of the Hoover Universal
Utilex Division, Fowlerville, Michigan, 
Livingston County, July 10, 1978-
August 22, 1978. 

Report of Daphnia Toxicity Screening Tests 
Conducted with Wastewaters from Hoover 
Universal - Utilex Division, All Outfall 
470003, Livingston County, Fowlerville, 
Michigan, May 15, 1979 (Appendix A). 

Report of an Industrial Wastewater Survey 
Conducted at Hoover-Universal, Inc., 
Die Casting Division, All Outfalls 
No. 470003, Livingston County, 
Fowlerville, Michigan, May 15-16, 1979. 

MDNR, Gerald Saalfeld 7l13n6 

MDNR 7115n6 

MDNR, Roger Lemunyon ll/2n7 

MDNR, Susan Sylvester 6n8 

MDNR 7t6n8 

MDNR, John Kraft 811n8 

MDNR, Gerald Saalfeld 611on9 

MDNR, 1126n9 
Ronald Waybrant 

MDNR 113on9 
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TABLE 3-1 (Continued) 

Report Title Agency/Author Date of Report 

Report of an Industrial Wastewater Survey 
Conducted at Stanley Tools (formerly Hoover 
Universal), All Outfalls No. 470003, 
Livingston County, Fowlerville, Michigan, 
January 22-23, 1980. 

Compliance Sampling Inspection for Stanley 
Tool, Fowlerville Plant, MI0003727, 
conducted by U.S. EPA Eastern District 
Office on September 22, 1980. 

Report of an Industrial Wastewater Survey 
Conducted at Stanley Tool Company, 
All Outfalls No. 470003, NPDES Permit 
No. MI0003727, Livingston County, 
Fowlerville, Michigan, March 29-30, 1982. 

Report on an On-Site Toxicity Evaluation 
at Stanley Tool Company, Facility 
No. 470003, NPDES Permit No. MI0003727, 
Livingston County, Fowlerville, Michigan, 
October 4-8, 1982. 

Report of an Industrial Wastewater Survey 
Conducted at Stanley Tool Company, 
All Outfalls No. 470003, NPDES Permit 
No. MI0003727, Livingston County, 
Fowlerville, Michigan, October 5-6, 1982. 

Quarterly Results (10/83) 
Groundwater Quality Assessment Program 
Stanley Tools, Fowlerville, Michigan. 

Quarterly Results (1/84) 
Groundwater Quality Assessment Program 
Stanley Tools, Fowlerville, Michigan. 

March 1984 Ground Water Assessment Report, 
Stanley Tools Plant, Fowlerville, Michigan. 

Response to Comments on the March 1985 
Groundwater Assessment Report. 

Final Report, Ground Water Quality Assessment, 
Stanley Tools Plant, Fowlerville, Michigan. 

A Biological Survey of the Red Cedar River, 
Livingston and Ingham Counties, Michigan 
(6/24-28/91). 

MDNR, Martin Beck 3/25/80 
and Joseph Hey 

U.S. EPA 7/6/81 

MDNR, Peter Ostlund 5/20/82 
and Edward Hamilton 

MDNR, William Erickson 3/83 

MDNR, Ralph Reznick 12/28/82 
and Joseph Hey 

Keck Consulting 2/3/84 
Services, Inc. 

Keck Consulting 4/3/84 
Services, Inc. 

Environ Corporation 2/27 /85 

Environ Corporation 3/21/86 

Dames & Moore 7 /10/87 

MDNR, Staff Report 1/92 

Johnson Controls 
20209-020-121 
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Well ID 

OW! 
OW2S 
OW2D 
OW3 
OW4S 
OW4D 
OW5S 
OW5D 
OW6 
OW? 
OW8S 
OW8D 
OW9S 
OW9D 
OW!OS 
OW!OD 
OWllS 
OWllD 
OW12S 
OW12D 
OW13S 
OW13D 
OW14S 
OW14D 
OW15S 
OW15D 
OW16 
OW17S 
OW17D 

Notes: 

Ground Elevation 
(feet, plant datum) 

96.80 
93.68 
93.68 
96.09 
95.82 
95.82 
94.40 
94.40 
92.67 
94.32 
94.25 
94.25 
93.77 
93.77 
91.45 
91.45 
95.19 
95.19 
90.56 
90.56 
91.51 
91.51 
93.77 
93.77 
94.78 
94.78 
91.28 
92.07 
92.07 

- Survey information not available. 

TABLE 3-2 

KECK GROUNDWATER 
MONITORING WELL ELEVATIONS 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS 
FOWLERVILLE, MICHIGAN 

Casing Height 
(feet) 

1.14 
2.27 
2.09 
1.34 
2.77 
2.75 
2.47 
2.46 
l.84 
2.34 
2.93 
2.73 
3.04 
3.06 
3.18 
3.15 
2.73 
2.73 
3.51 
3.57 
3.09 
3.20 
2.61 
2.56 
3.02 
3.05 
2.39 
3.03 
3.05 

Top of Casing 
Elevation 

(feet, plant datum) 

97.94 
95.95 
95.77 
97.43 
98.59 
98.57 
96.87 
96.86 
94.51 
96.66 
97.18 
96.98 
96.81 
96.83 
94.63 
94.60 
97.92 
97.92 
94.07 
94.13 
94.60 
94.71 
96.38 
96.33 
97.80 
97.83 
93.67 
95.10 
35.12 

Top of Casing 
Elevation 
(feet, msl) 

888.86 
878.52 

889.48 
889.60 
889.57 
887.67 
887.74 
885.56 
887.54 
886.54 
888.29 
887.81 
887.84 
885.66 
885.64 
888.81 
888.79 

888.71 
888.76 

Top of casing elevations (feet, ms!) surveyed by Swanson Enviromnental, Inc., August 21-22, 1984. 

Johnson Controls 
20209-020-121 
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TABLE3-3 

GROUNDWATER ANALYSES-JULY 1979 
HOOVER UNIVERSAL 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS 
FOWLERVILLE, MICHIGAN 

Total Total Total Total Total 
Sample Cyanide Copper Nickel Chrome Zinc 

I.D. (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

OW-1 <0.010 <0.05 <0.05 <0.05 0.13 
OW-2S <0.010 <0.05 <0.05 <0.05 0.12 
OW-2D <0.010 <0.05 <0.05 <0.05 <0.05 
OW-3 0.17 0.25 <0.05 <0.05 0.5 
OW-4S 3.1 0.20 <0.05 <0.05 0.15 
OW-4D 0.038 0.10 <0.05 <0.05 0.20 
OW-5S 2.2 0.20 0.12 <0.05 0.25 
OW5D <0.010 <0.05 <0.05 <0.05 0.07 
OW-6 <0.13 <0.05 <0.05 <0.05 0.50 
OW-7 <0.010 <0.05 <0.05 <0.05 0.13 
OW-8S <0.010 <0.05 <0.05 <0.05 0.30 
OW-8D <0.010 <0.05 <0.05 <0.05 0.10 
OW-9S 0.017 0.08 <0.05 <0.05 0.15 
OW-9D <0.010 <0.05 <0.05 <0.05 0.10 
OW-lOS 0.022 <0.05 0.08 <0.05 0.13 
OW-10D <0.010 <0.05 <0.05 <0.05 0.08 
OW-llS <0.010 <0.05 <0.05 <0.05 1.10 
OW-11D <0.010 <0.05 <0.05 <0.05 0.16 
OW-12D <0.010 <0.05 <0.05 <0.05 0.65 
OW-13S <0.010 <0.05 <0.05 <0.05 0.40 
OW-13D <0.010 <0.05 <0.05 <0.05 0.10 
OW-14S <0.010 <0.05 <0.05 <0.05 0.40 
OW-14D <0.010 <0.05 <0.05 <0.05 0.10 
OW-15S <0.010 <0.05 <0.05 <0.05 0.10 
OW-15D <0.010 <0.05 <0.05 <0.05 0.10 
OW-16 <0.010 <0.05 <0.05 <0.05 0.08 
OW-17S <0.010 <0.05 <0.05 <0.05 0.40 
OW-17D <0.010 <0.05 <0.05 <0.05 0.10 

Source: Hoover Universal, "Ground Water Analysis Supplement to Hydrogeological Studies, July 1979." 

Johnson Controls 
20209-020-121 
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TABLE3-4 

INTERIM STATUS GROUNDWATER QUALITY ANALYSIS 
FIRST QUARTER, MAY 20, 21, AND 24, 1982 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS 
FOWLERVILLE, MICHIGAN 

Parameter (units) OW-5 OW-10 OW-12 OW-7A 

Total arsenic, mg/L 0.023 0.015 0.023 <0.010 
Total barium mg/L 0.4 1.2 0.91 5.5 
Total cadmium, mg/L ND (0.003) ND (0.003) ND (0.003) ND (0.03) 
Total chromium, mg/L 0.026 0.040 0.035 0.019 
Total lead, mg/L 0.04 0.04 0.11 0.05 
Mercury, mg/L 0.0002 0.0003 <0.0002 <0.0002 
Total selenium, mg/L ND (0.010) ND (0.010) 0.011 <0.010 
Total silver, mg/L ND (0.003) ND (0.003) ND (0.003) ND (0.003) 
Total fluoride, mg/L 0.4 0.3 0.6 0.3 
Endrin, µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) 
Lindane, µg/L ND (0.10) ND (0.10) ND (0.10 ND (0.10) 
Methoxychlor, µg/L ND (0.50) ND(0.50 ND (0.50) ND (0.50) 
Toxaphene, µg/L ND(l.0) ND(l.0) ND (1.0) ND (l.0) 
2,4-D, µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) 
2,4,5-TP, µg/1 ND (0.050) ND (0.50) ND (0.050) ND (0.050) 
Radium, total, ppm <5 ND (2) ND (2) <5 
Gross alpha, pCi/L <5 ND (3) ND (2) 9 
Gross beta, pCi/L 40 <8 <5 <8 
Nitrate nitrogen, mg/L 0.01 0.01 ND (0.01) 0.03 
Total coliform bacteria, TC/L 150 460 ND (2) 110 
Chloride, mg/L 130 380 160 490 
Total manganese, mg/L 0.053 0.65 0.17 l.2 
Sodium, mg/L 160 330 290 150 
Total iron, mg/L 3.4 6.1 9.2 17 
Phenols, mg/L <0.004 ND (0.004) 0.005 <0.004 
Sulfate, mg/L 50 60 80 40 
pH,S.U. 9.1 9.5 7.0 8.2 
Specific conductance, µmho/c 910 1130 1500 1150 
Total organic carbon, mg/L 10 9 35 6 
Organic chloride, mg/L 0.16 0.07 0.08 ND (0.05) 
Organic bromide, mg/L ND (0.01) ND (0.01) ND (0.01) ND (0.01) 
Organic iodine, mg/L ND (0.01) ND (0.01) ND (0.01) ND (0.01) 
Tritium in water, pCi/L ND (2000) ND (2000) ND (2000) ND (2000) 

Notes: 
Analyses by Environmental Group Inc., Ann Arbor, MI. 
ND - Nondetected, detection limit in ( ). 

-- = Test not requested for this sample. 

Johnson Controls 
20209~020-121 

OW-7B 

8.2 
1150 

5 
ND (0.05) 
ND (0.01) 
ND (0.01) 

OW-7C OW-7D 

8.2 8.2 
1150 1150 

6 5 
ND (0.05) ND (0.05) 
ND (0.01) ND (0.01) 
ND (0.01) ND (0.01) 

10/04/01 



TABLE3-5 

INTERIM STA TIJS GROUNDWATER QUALITY ANALYSIS 
SECOND QUARTER, AUGUST 2 AND 3, 1982 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS 
FOWLERVILLE, MICIDGAN 

Parameter (units) OW-5 OW-10 OW-12 OW-7A 

Total arsenic, mg/L 0.010 0.003 0.004 0.008 
Total barium mg/L 0.06 0.18 LO 0.15 
Total cadmium, mg/L ND (0.003) ND (0.003) ND (0.003) ND (0.003) 
Total chromium, mg/L 0.021 0.036 0.009 0.013 
Total lead, mg/L 0.02 0.19 ND (0.01) 0.04 
Mercury. mg/L <0.0002 <0.0002 <0.0002 <0.0002 
Total selenium, mg/L ND (0.001) <0.01 <0.01 ND (0.01) 
Total silver, mg/L ND (0.003) ND (0.003) 0.007 0.003 
Total fluoride, mg/L 0.3 0.4 0.5 0.4 
Endrin, µg/L ND (10) ND (0.10) ND (0.10) ND (0.10) 
Lindane, µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) 
Methoxychlor, µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) 
Toxaphene, µg/L ND (LO) ND(l.0) ND (1.0) ND (LO) 
2,4-D, µg/L ND (0.10) ND (0.10) ND (0.10) 0.17 
2,4,5-TP, µg/1 ND (0.050) ND (0.050) ND (0.050) ND (0.050) 
Radium, total, ppm <5 <5 <5 <5 
Gross alpha, pCi/1 <5 <5 ND (3) ND (3) 
Gross beta, pCi/L ND(4) ND (4) <8 ND(4) 
Nitrate nitrogen, mg/L ND (0.01) ND (0.01) ND (0.01) ND (0.01) 
Total colifonn bacteria, TC/L 1200 1500 1500 88 
Chloride, mg/L 130 420 180 760 
Total manganese, mg/L 0.069 2.1 L2 0.50 
Sodium, mg/L 180 440 210 520 
Total iron, mg/L 3.0 8.2 17 2.9 
Phenols, mg/L <0.004 <0.004 ND (0.004) 0.013 
Sulfate, mg/L 30 110 20 40 
pH,S.U. 8.7 8.8 7.4 7.8 
Specific conductance, µmho/c 1060 1800 1850 2600 
Total organic carbon, mg/L 10 10 62 18 
Organic chloride, mg/L 0.51 0.IO 0.05 ND (0.05) 
Organic bromide, mg/L ND (0.001) ND (0.001) ND (0.001) ND (0.001) 
Organic iodine, mg/L ND (0.001) ND (0.001) ND (0.001) ND (0.001) 
Tritium in water, pCi/L ND (2000) ND (2000) ND (2000) ND (2000) 

Notes: 

Analyses by Environmental Group Inc., Ann Arbor, MI. 
ND - Nondetected, detection limit in ( ). 
-- = Test not requested for this sample. 

Johnson Controls 
20209-020-121 

OW-7B 

7.8 
2600 

18 
ND (0.05) 

ND (0.001) 
ND (0.001) 

OW-7C OW-m 

7.8 7.8 
2600 2600 

18 19 
ND (0.05) ND (0.05) 

ND (0.001) ND (0.001) 
ND (0.001) ND (0.001) 

10/04/01 



TABLE3-6 

INTERIM STATUS GROUNDWATER QUALITY ANALYSIS 

TIIlRD QUARTER, NOVEMBER 11 AND 12, 1982 

JOHNSON CONTROLS, lNC. 

FORMER STANLEY TOOLS 

FOWLERVILLE, MICHIGAN 

Parameter (units) OW-5 OW-10 OW-12 OW-7A 

Total arsenic, mg/L 0.003 0.003 0.005 0.007 

Total barium mg/L 0.10 0.18 0.22 0.10 

Total cadmium, mg/L ND (0.003) ND (0.003) ND (0.003) ND (0.003) 

Total chromium, mg/L 0.010 0.013 0.007 0.011 

Total lead, mg/L 0.06 0.009 0.02 0.02 

Mercury, mg/L 0.0002 ND (0.0002) ND (0.0002) ND (0.0002) 

Total selenium, mg/L ND (0.001) 0.001 ND (0.001) ND (0.001) 

Total silver, mg/L ND (0.003) 0.004 0.003 0.005 

Total fluoride, mg/L 0.2 0.4 0.5 0.4 

Endrin, µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) 

Lindane, µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) 

Methoxychlor, µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) 

Toxaphene, µg/L ND(I.0) ND (LO) ND (1.0) ND (1.0) 

2,4-D,µg/L ND (0.10) ND (0.10) ND (0.10) ND (0.10) 

2,4,5-TP, µg/l ND (0.050) ND (0.050) ND (0.050) ND (0.050) 

Radium, total, ppm <5 <5 <5 <5 

Gross alpha, pCi/L 7 <5 <5 <5 

Gross beta, pCi/L 160 <8 62 <8 

Nitrate nitrogen, mg/L ND (0.01) ND (0.01) ND (0.01) 0.03 

Total coliform bacteria, TC/L 130 79 79 2 

Chloride, mg/L 160 520 56 800 

Total manganese, mg/L 0.024 0.072 0.38 0.51 

Sodium, mg/L 190 540 79 770 

Total iron, mg/L 1.1 2.5 5.8 3.4 

Phenols, mg/L ND (0.004) ND (0.004) ND (0.004) ND (0.004) 

Sulfate, mg/L 40 170 4 40 

pH,S.U. 8.6 8.5 7.1 8.0 

Specific conductance, µmho/c 1100 2200 850 2690 

Total organic carbon, mg/L 16 13 46 23 

Organic chloride, rng/L 0.36 0.065 0.041 0.043 

Organic bromide, mg/L ND (0.002) ND (0.002) ND (0.002) ND (0.002) 

Organic iodine, mg/L ND(0.002) 0.009 0.006 ND (0.002) 

Tritium in water, pCi/L <3000 <3000 <3000 <3000 

Notes: 
Analyses by Environmental Group Inc., Ann Arbor, MI. 
ND - Nondetected, detection limit in ( ). 

-- = Test not requested for this sample. 

Johnson Controls 
20209-020-121 

OW-7B 

8.0 

2690 

18 

0.091 
ND (0.002) 

0.008 

OW-7C OW-7D 

8.0 8.0 

2690 2690 

19 18 

0.054 0.19 

ND (0.002) ND(0.002) 

0.016 ND(0.002) 

10/04/01 



TABLE3-7 

INTERIM STATUS GROUNDWATER QUALITY ANALYSIS 
FOURTH QUARTER, JANUARY 13 AND 14, 1983 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS 
FOWLERVILLE, MICHIGAN 

Parameter (units) OW-5 OW-10 OW-12 OW-7A 

Total arsenic, mg/L 0.010 0.004 0.005 0.004 
Total barium mg/L 0.04 0.09 <I 0.05 
Total cadmium, rng/L ND (0.003) ND (0.003) ND (0.003) ND (0.003) 
Total chromium, mg/L 0.034 0.022 O.Dl8 0.022 
Total lead, mg/L 0.09 0.17 ND (0.01) 0.04 
Mercury, mg/L ND (0.0002) ND (0.0002) ND (0.0002) ND (0.0002) 
Total selenium, mg/L ND (0.001) ND (0.01) ND (0.01) ND (0.00!) 
Total silver, mg/L ND (0.003) ND (0.003) 0.006 ND (0.003) 
Total fluoride, mg/L 0.2 0.5 0.5 0.4 
Endrin, µg/L ND (0.10) ND (0.IO) ND (0.10) ND (0.10) 
Lindane, µg/L ND (0.10) ND (0.10) ND (0.IO) ND (0.10) 
Methoxychlor, µg/L ND (0.50) ND (0.50) ND (0.50) ND (0.50) 
Toxaphene, µg/L ND (1.0) ND (1.0) ND (1.0) ND(I.0) 
2,4-D, µg/L ND (0.10) ND (0.IO) ND (0.IO) ND (0.10) 
2,4,5-TP, µg/l ND (0.050) ND (0.050 ND (0.050 ND (0.050) 
Radium, total, ppm ND(5) ND (5) ND(5) ND (5) 
Gross alpha, pCi/L ND (5) ND (5) ND(5) ND (5) 
Gross beta, pCi/L 34 ND (8) ND(8) ND (8) 
Nitrate nitrogen, mg/L ND (0.01) ND (0.01) ND (0.01) ND (0.01) 
Total coliform bacteria, TC/L 9 11 0 540 
Chloride, mg/I., 150 440 160 450 
Total manganese, mg/L 0.054 0.019 1.0 0.23 
Sodium, mg/L 160 560 180 5.0 
Total iron, rng/L 3.4 I.I 16 1.9 
Phenols, mg/L 0.004 ND (0.004) ND (0.004) ND (0.004) 
Sulfate, mg/I., 40 170 ND (I) 40 
pH,S.U. 8.7 8.8 7.3 8.7 
Specific conductance, µmho/c 875 1700 1800 1300 
Total organic carbon, mg/L IO 9 63 9 
Organic chloride, rng/L 0.42 0.05 ND (0.01) 0.014 
Organic bromide, mg/L ND (0.002) ND (0.002) ND (0.002) ND (0.002) 
Organic iodine, mg/L 0.009 ND (0.002) 0.017 0.006 
Tritium in water, pCi/L ND (3000) ND (3000) ND (3000) ND (3000) 

Notes: 

Analyses by Environmental Group Inc., Ann Arbor, MI. 
ND - Nondetected; detection limit in ( ). 

-- :::-Test not requested for this sample. 

Johnson Controls 
2020*-020-121 

OW-7B 

8.65 
1300 

9 
ND (0.01) 

ND (0.002) 
0.006 

OW-7C OW-7D 

8.7 8.7 
1300 1300 

8 9 
0.019 ND (0.01) 

ND (0.002) ND (0.002) 
0.005 0.007 

I0/04/01 



TABLE3-8 

GROUNDWATER QUALITY ASSESSMENT RESULTS -1984-1994 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Parameter/ 
Sample Location 7/10/1984 10/12/1984 1/17/1985 4/4/1985 7/9/1985 10/10/1985 1/27/1986 5/12/1986 8/20/1986 

Cadmium (mg/L) 
OW-2 <0.003 ND (0.003) 0.005 ND (0.01) <0.01 <0.01 <0.01 ND (0.01) <0.01 

OW-5 ND (0.003) ND (0.003) <0.003 <0.01 ND (0.01) ND (0.01) <0.01 ND (0.01) <0.01 

OW-7 <0.003 ND (0.003) <0.003 <0.01 ND (0.01) ND (0.01) NS NS <0.01 

OW-9 0.003 ND (0.003) <0.003 <0.01 ND (0.01) ND (0.01) <0.01 ND (0.01) <0.01 

OW-10 0.008 ND (0.003) <0.003 <0.01 <0.01 ND (0.01) <0.01 <0.01 <0.01 

OW-11 ND (0.003) ND (0.003) ND (0.003) ND (0.01) ND (0.01) <0.01 ND (0.01) ND (0.01) <0.01 
OW-12 ND (0.003) ND (0.003) ND (0.003) ND (0.01) <0.01 <0.01 <0.01 ND (0.01) <0.01 
River upstream ND (0.003) ND (0.003) ND (0.003) ND (0.01) <0.01 <0.01 <0.01 ND (0.01) <0.01 
River downstream ND (0.003) ND (0.003) ND (0.003) ND (0.01) <0.01 ND (0.01) <0.01 <0.01 <0.01 

Chromium (mg/L) 
OW-2 0.05 0.09 0.19 <0.02 0.03 <0.02 <0.02 <0.02 0.02 
OW-5 < 0.01 < 0.01 <0.01 <0.02 <0.02 ND (0.02) <0.02 0.02 0.02 
OW-7 0.01 0.02 <0.01 <0.02 <0.02 <0.02 NS NS 0.03 
OW-9 ND (0.01) 0.03 ND (0.01) <0.02 <0.02 <0.02 <0.02 ND (0.02) 0.02 
OW-10 0.03 0.03 ND (0.01) <0.02 <0.02 <0.02 <0.02 <0.02 0.02 
OW-11 ND (0.01) 0.02 ND (0.01) <0.02 <0.02 ND (0.02) <0.02 <0.02 0.04 
OW-12 ND (0.01) 0.02 <0.01 <0.02 ND (0.02) ND (0.02) <0.02 0.02 0.03 
River upstream ND (0.01) ND (0.01) ND (0.01) <0.02 <0.02 ND (0.02) 0.02 0.02 0.03 
River downstream ND (0.01) 0.02 ND (0.01) <0.02 <0.02 <0.02 <0.02 <0.02 0.02 

Copper (mg/L) 

OW-2 0.065 0.091 0.260 0.04 0.04 0.05 <0.02 <0.02 <0.02 
OW-5 0.017 0.010 0.012 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 
OW-7 0.011 0.012 0.009 0.04 ND (0.02) <0.02 NS NS <0.02 
OW-9 0.007 0.009 0.01 l 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 
OW-10 0.043 0.007 0.011 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 
OW-II 0.005 0.014 <0.005 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
OW-12 0.005 <0.005 <0.005 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 
River upstream 0.005 <0.005 <0.005 0.02 ND (0.02) <0.02 <0.02 <0.02 0.02 
River downstream 0.006 0.008 <0.005 <0.02 ND (0.02) <0.02 <0.02 <0.02 <0.02 

ND = Not detected 
( ) = Method detection limit 
NA= Not analyzed 
NS = Not sampled 

Analyses by Thermo Analytical Inc., Ann Arbor, MI. 
Johnson Controls 
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TABLE 3-8 (Continued) 

Parameter/ 
Sample Location 7/10/1984 10/12/1984 1/17/1985 4/4/1985 7/9/1985 10/10/1985 1/27/1986 5/12/1986 8/20/1986 

Cyanide (mg/L) 

OW-2 ND (0.01) ND (0.01) ND (0.01) ND (0.01) 0.01 <0.01 <0.01 <0.01 ND (0.01) 
OW-5 0.01 0.D2 0.02 <0.01 0.01 0.10 ND (0.01) <0.01 <0.01 
OW-7 ND (0.01) ND (0.01) 0.01 ND (0.01) ND (0.01) 0.Ql NS NS ND (0.01) 
OW-9 0.08 0.09 0.11 0.04 0.15 0.02 0.20 0.03 0.02 
OW-10 ND(0.01) 0.04· 0.06 0.03 0.03 0.10 <0.01 <0.01 0.Ql 
OW-11 <0.01 ND (0.01) 0.01 <0.01 <0.01 0.02 <0.01 0.Ql <0.01 
OW-12 ND (0.01) ND (0.01) ND (0.01) <0.01 ND (0.01) 0.01 <0.01 0.Ql ND (0.01) 
River upstream ND (0.01) ND (0.01) ND (0.01) ND (0.01) ND (0.01) 0.01 <0.01 <0.01 ND (0.01) 
River downstream ND (0.01) ND (0.01) ND (0.01) ND (0.01) <0.01 <0.01 ND (0.01) <0.01 ND (0.01) 

Nickel (mg/L) 

OW-2 0.17 0.18 0.39 0.24 0.28 0.16 0.09 <0.05 <0.05 
OW-5 0.Q7 0.05 0.Q7 0.08 <0.05 <0.05 0.06 <0.05 0.08 
OW-7 0.08 0.06 0.05 0.05 <0.05 <0.05 NS NS <0.05 
OW-9 0.08 0.08 0.08 0.09 0.09 <0.05 0.12 ND (0.05) <0.05 
OW-10 0.08 0.03 0.05 <0.05 <0.05 <0.05 0.06 <0.05 <0.05 
OW-11 0.14 0.12 0.13 0.14 0.13 <0.05 0.17 0.13 0.14 
OW-12 0.02 ND (0.01) 0.04 0.05 <0.05 <0.05 0.03 <0.05 <0.05 
River upstream ND (0.01) ND (0.01) <0.01 <0.05 ND (0.05) <0.05 0.05 ND (0.05) <0.05 
River downstream ND (0.01) <0.01 0.01 <0.05 ND (0.05) <0.05 <0.05 <0.05 <0.05 

Zinc (mg/L) 

OW-2 8.8 3.7 7.6 9.3 9.7 4.80 2.40 1.40 0.68 
OW-5 7.3 1.6 5.1 3.6 1.2 1.30 3.30 0.10 0.09 
OW-7 33 4.9 14 5.2 3.8 3.50 NS NS 0.Q7 
OW-9 12 6.9 10 3.3 4.7 3.50 21.00 0.09 0.06 
OW-10 31 3.3 8.5 10 4.8 5.90 7.70 0.19 0.12 
OW-11 9.9 12 0.3 12 6.8 2.60 81.00 8.80 5.80 
OW-12 4.9 3.6 3.9 4.6 9.4 3.30 3.30 0.36 4.20 
River upstream <0.005 0.056 0.026 <0.02 0.05 <0.02 <0.02 0.03 0.03 
River downstream 0.012 0.027 0.040 <0.02 ND (0.02) <0.02 ND (0.02) 0.02 0.03 

ND= Not detected 
( ) = Method detection limit 

NA= Not analyzed 
NS = Not sampled 
Analyses by Thenno Analytical Inc., Ann Arbor, Ml. 
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TABLE 3-8 (Continued) 

Parameter/ 

Sample Location 10/22/1986 2117/1987 4/16/1987 7/1/1987 10/1/1987 1/6/1988 3/30/1988 7/21/1988 10/24/1988 

Cadmium (mg/L) 

OW-2 <0.01 <0.01 <0.01 0.01 l <0.005 <0.005 <0.005 <0.005 0.0003 
OW-5 <0.01 <0.01 <0.01 0.013 <0.005 <0.005 <0.005 <0.005 0.0011 
OW-7 NS <0.01 <0.01 0.014 <0.005 <0.005 <0.005 <0.005 <0.0001 
OW-9 <0.01 <0.01 <0.01 0.Ql5 <0.005 <0.005 <0.005 <0.005 0.0003 
OW-10 <0.01 <0.01 <0.01 0.01 l <0.005 <0.005 <0.005 <0.005 0.0008 
OW-11 <0.01 <0.01 <0.01 0.012 <0.005 <0.005 <0.005 <0.005 0.0009 
OW-12 <0.01 <0.01 <0.01 0.01 I <0.005 <0.005 0.008 <0.005 0.0016 
River upstream <0.01 NA <0.01 0.Ql5 <0.005 <0.005 <0.005 <0.005 0.0002 
River downstream <0.01 NA <0.01 0.013 <0.005 <0.005 <0.005 <0.005 <0.0001 

Chromium (mg/L) 

OW-2 <0.02 <0.02 <0.02 0.06 0.03 0.02 <0.01 <0.01 <0.001 
OW-5 <0.02 <0.02 <0.02 0.05 0.01 <0.01 <0.01 <0.01 <0.001 
OW-7 NS 0.02 0.02 0.Q7 0.03 0.02 <0.01 0.01 <0.001 
OW-9 0.Q3 <0.02 <0.02 0.05 <0.01 0.01 <0.01 <0.01 <0.001 
OW-10 <0.02 <0.02 <0.02 0.04 <0.01 <0.01 <0.01 <0.01 <0.001 
OW-11 <0.02 <0.02 0.03 0.Q7 0.02 0.02 <0.01 <0.01 0.001 
OW-12 0.03 0.02 0.04 0.Q7 0.03 0.03 0.02 0.QI <0.001 
River upstream <0.02 NA <0.02 om 0.03 0.03 <0.01 0.01 <0.001 
River downstream 0.02 NA <0.02 0.Q7 0.03 0.03 <0.01 <0.01 <0.001 

Copper (mg/L) 

OW-2 <0.02 <0.02 <0.02 0.Q2 0.009 0.009 <0.005 <0.01 <0.020 
OW-5 <0.02 <0.02 <0.02 0.02 <0.005 <0.005 <0.005 <0.01 <0.020 
OW-7 NS <0.02 <0.02 0.02 0.006 <0.005 <0.005 <0.01 <0.020 
OW-9 <0.02 <0.02 <0.02 0.QI <0.005 <0.005 <0.005 <0.01 <0.020 
OW-10 <0.02 <0.02 <0.02 0.02 0.006 <0.005 <0.005 <0.01 <0.020 
OW-11 <0.02 <0.02 <0.02 <0.01 <0.005 <0.005 <0.005 <0.01 0.088 
OW-12 <0.02 <0.02 <0.02 <0.005 0.007 <0.005 <0.005 <0.01 <0.020 
River upstream <0.02 NA <0.02 0.03 0.008 <0.005 <0.005 , <0.01 <0.020 
River downstream <0.02 NA <0.02 0.02 0.008 <0.005 <0.005 <0.01 <0.020 

ND= Not detected 
( ) = Method detection limit 
NA= Not analyzed 

NS = Not sampled 
Analyses by Thermo Analytical Inc., Ann Arbor, ML 
Johnson Controls 
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TABLE 3-8 (Continued) 

Parameter/ 

Sample Location 10/22/1986 2/17/1987 4/16/1987 7/1/1987 10/1/1987 1/6/1988 3/30/1988 7/21/1988 10/24/1988 

Cyanide (mg/L) 

OW-2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.020 

OW-5 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.060 

OW-7 NS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.020 

OW-9 0.01 0.03 0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.070 

OW-10 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.020 

OW-11 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.11 

OW-12 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.020 

River upstream <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.020 

River downstream <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.070 

Nickel (mg/L) 
OW-2 0.11 <0.05 <0.05 0.06 0.04 O.Q7 0.04 0.03 0.059 

OW-5 <0.05 <0.05 <0.05 0.07 0.04 0.03 0.03 0.02 0.100 

OW-7 NS <0.05 <0.05 0.03 <0.01 <0.01 <0.01 <0.01 <0.015 

OW-9 0.08 <0.05 0.06 0.08 0.02 0.03 0.05 0.02 <0.015 

OW-10 <0.05 <0.05 <0.05 0.04 0.02 <0.01 <0.01 <0.01 <0.015 

OW-11 0.12 0.06 0.09 0.13 0.06 0.05 0.05 0.02 <0.015 

OW-12 <0.05 <0.05 <0.05 0.04 <0.01 <0.01 0.01 <0.01 <0.015 

River upstream <0.05 NA <0.05 0.03 <0.01 <0.01 <0.01 <0.01 <0.015 

River downstream <0.05 NA <0.05 0.03 <0.01 <0.01 <0.01 <0.01 <0.015 

Zinc (mg/L) 

OW-2 2.00 0.46 0.61 0.31 0.07 0.16 0.18 O.Q3 1.40 

OW-5 0.52 <0.02 0.09 0.45 0.64 0.04 0.05 0.02 4.40 
OW-7 NS <0.02 0.03 0.03 0.07 0.03 0.05 0.04 0.05 

OW-9 0.26 0.03 0.08 0.16 0.08 0.04 0.09 0.03 1.50 

OW-10 0.34 0.12 3.40 0.05 0.08 0.01 0.04 0.01 0.92 
OW-11 4.40 4.70 6.30 3.50 4.50 4.70 3.60 3.70 9.00 
OW-12 2.40 3.10 0.09 3.10 4.10 3.60 3.90 4.70 9.80 

River upstream 0.03 NA 0.02 0.02 0.16 0.05 0.04 0.01 0.04 

River downstream 0.04 NA 0.14 0.02 0.08 0.02 0.03 <0.01 0.03 

ND= Not detected 

) = Method detection limit 
NA= Not analyzed 
NS = Not sampled 
Analyses by Thermo Analytical Inc., Ann Arbor, ML and Wadsworth/ALERT Laboratories, Inc,, North Canton, OH. 
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TABLE 3-8 (Continued) 

Parameter/ 
Sample Location 2/28/1989 6/14/1989 9/22/1989 1/19/1990 4/3/1990 6/3/1990 12/19·20/90 1/31/1991 

Cadmium (mg/L) 

OW·2 0.0003 0.0004 0.0001 ND(0.0001) 0.0004 0.0003 ND(0.0001) 0.0002 
ow.5 0.0002 0.0005 0.0003 0.0002 ND(0.0001) 0.0002 ND(0.0001) ND(0.0001) 
OW-7 0.0001 0.0002 0.0001 ND(0.0001) 0.0001 0.0006 ND(0.0001) 0.0002 
OW-9 0.0001 0.0002 ND(0.0001) ND(0.0001) ND(0.0001) 0.0001 ND(0.0001) 0.0002 
OW-10 0.0003 0.0002 0.0002 ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) 
OW-11 0.0005 ND(0.0001) 0.0001 0.0002 0.0009 0.0002 ND(0.0001) 0.0002 
OW-12 0.0006 0.0008 0.0003 ND(0.0001) 0.0005 0.0008 
River upstream ND(0.0001) 0.0001 ND(0.0001) ND(0.0001) ND(0.0001) 0.0003 ND(0.0001) 0.0002 
River downstream ND(0.0001) 0.0002 0.0003 ND(0.0001) ND(0.0001) 0.0002 ND(0.0001) ND(0.0001) 

Chromium (mg/L) 
ow.2 0.002 0.0010 0.002 0.002 0.001 ND(0.001) 0.004 0.004 
OW-5 0.003 0.0013 0.003 0.002 0.002 0.001 0.004 0.004 
OW-7 0.001 ND(0.0010) 0.002 0.002 0.002 ND(0.001) 0.003 0.002 
OW-9 0.003 0.0010 0.001 0.002 0.002 ND(0.001) 0.003 0.003 
OW-10 0.002 0.0011 0.002 0.002 0.002 ND(0.001) 0.003 0.002 
OW-11 0.003 0.0013 0.003 0.002 0.002 0.001 0.003 0.002 
ow.12 0.003 0.0013 0.003 0.002 0.002 0.001 
River upstream 0.002 ND(0.00IO) 0.002 0.002 0.002 ND(0.001) 0.003 0.004 
River downstream 0.002 0.0010 0.001 0.002 0.002 ND(0.001) 0.003 0.003 

Copper (mg/L) 
OW-2 ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 
OW-5 ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 
OW-7 ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 
OW-9 ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 
ow.10 ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 
OW-II ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0 01) 
OW-12 ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 
River upstream ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 0.013 ND(0.01) ND(0.01) 
River downstream ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 0.012 ND(0.01) ND(0.01) 

ND = Not detected 
( ) = Method detection limit 
NA= Not analyzed 

NS = Not sampled 
Analyses by Thermo Analytical Inc., Ann Arbor, MI. 
Johnson Controls 
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TABLE 3-8 (Continued) 

Parameter/ 

Sample Location 2/28/1989 6/14/1989 9/22/1989 1/19/1990 4/3/1990 6/3/1990 12/19-20/90 1/31/1991 

Cyanide (mg/L) 
OW-2 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.006 ND(0.005) 
OW-5 ND(0.005) 0.010 0.006 ND(0.005) ND(0.005) 0.010 0.005 0.010 
OW-7 ND(0.005) 0.010 ND(0.005) 0.006 ND(0.005) ND(0.005) 0.005 0.006 
OW-9 0.010 0.010 ND(0.005) 0.006 ND(0.005) 0.040 0.090 0.060 
OW-10 0.006 0.006 ND(0.005) 0.006 ND(0.005) ND(0.005) 0.006 0.020 
OW-11 0.010 0.007 0.010 0.010 0.010 0.010 0.006 0.020 
OW-12 ND(0.005) ND(0.005) ND(0.005) 0.009 ND(0.005) ND(0.005) 
River upstream ND(0.005) ND(0.005) NA 0.006 ND(0.005) ND(0.005) ND(0.005) ND(0.005) 
River downstream ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) 

Nickel (mg/L) 
OW-2 0.030 0.019 0.029 0.029 0.017 0.020 ND(0.015) ND(0.015) 
OW-5 0.062 0.051 0.052 0.034 0.051 0.040 0.D25 0.015 
OW-7 ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) 
OW-9 ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) 
OW-10 0.016 ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) 0.015 0.041 
OW-II 0.047 0.031 0.028 0.026 0.022 0.022 ND(0.015) ND(0.015) 
OW-12 0.035 ND(0.015) ND(0.015) 0.021 0.020 0.024 
River upstream ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) 
River downstream ND(0.015) ND(0.015) ND(0.015) ND(0.015) 0.086 ND(0.015) ND(0.015) ND(0.015) 

Zinc (mg/L) 

OW-2 0.083 0.150 0.180 0.210 0.320 0.160 0.057 0.037 
OW-5 0.530 1.200 2.300 1.800 2.800 1.400 0.056 0.061 
OW-7 0.025 0.200 0.110 0.005 0.023 0.097 0.034 0.031 
OW-9 0.460 0.840 0,770 0.450 0.380 0.930 0.048 0.05 
OW-10 0.019 0.190 0.150 0.470 0.066 0.100 0,045 0.1 
OW-II 4,900 3.700 2.200 3.000 5.000 2.700 0.34 0.97 
OW-12 4.300 3.600 4.300 3.800 2.600 3.100 
River upstream 0.022 ND(0.005) 0.190 0.024 0.016 0.070 0.062 0.D35 
River downstream 0.510 0.060 0.160 0.030 0.021 0.066 0.055 0.037 

ND= Not detected 

( ) = Method detection limit 

NA= Not analyzed 

NS = Not sampled 

Analyses by Thermo Analytical Inc., Ann Arbor, MI. and Wadsworth/ALERT Laboratories, Inc., North Canton, OH. 

Johnson Controls 
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TABLE 3-8 (Continued) 

Parameter/ 

Sample Location 12/19-20/90 1/31/1991 4/25/91 - 5/2/91 7/27/1991 10/30/1991 1/28/1992 4/30/1992 7/31/1992 10/29/1992 

Cadmium (mg/L) 
MW-BCK ND(0.0001) 0.0002 ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) 0.0002 
MW-Al ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) 0.0001 
MW-A2 ND(0.0001) 0.0002 ND(0.0001) ND(0.0001) ND(0.0001) 0.0001 ND(0.0001) ND(0.0001) 0.0002 
MW-A3 ND(0.0001) 0.0002 ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) 0.0007 
MW-A4 ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) 0.0001 ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) 
OW-9 ND(0.0001) 0.0002 NS ND(0.0001) ND(0.0001) ND(0.0001) 0.0004 ND(0.0001) ND(0.0001) 

River upstream ND(0.0001) 0.0002 ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) 0.0002 0.0002 
River downstream ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) 0.0003 ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) 

Chromium (mg/L) 
MW-BCK 0.004 0.004 ND(0.001) ND(0.001) 0.002 0.002 0.002 ND(0.001) 0.003 
MW-Al 0.004 0.004 ND(0.001) 0.001 0.003 0.003 0.003 0.001 0.005 
MW-A2 0.003 0.002 ND(0.001) 0.002 0.002 0.002 0.002 ND(0.001) 0.002 
MW-A3 0.003 0.003 ND(0.001) 0.001 0.002 0.002 0.002 ND(0.001) 0.002 
MW-A4 0.003 0.002 ND(0.001) ND(0.001) 0.003 0.01 0.002 0.001 0.002 
OW-9 0.003 0.002 NS ND(0.001) 0.002 0.002 0.002 ND(0.001) 0.002 

River upstream 0.003 0.004 ND(0.001) ND(0.001) 0.002 0.002 0.002 0.001 0.003 
River downstream 0.003 0.003 ND(0.001) ND(0.001) 0.002 0.003 0.002 ND(0.001) 0.002 

Copper (mg/L) 

MW-BCK ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 
MW-Al ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 
MW-A2 ND(0.01) ND(0.01) ND(0.01) ND(0.01) 0.035 0.033 ND(0.01) ND(0.01) ND(0.01) 
MW-A3 ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 
MW-A4 ND(0.01) ND(0.01) ND(0.01) ND(0.01) ND(0.01) O.Dl8 ND(0.01) ND(0.01) ND(0.01) 
OW-9 ND(0.01) ND(0.01) NS 0.019 ND(0.01) ND(0.01) ND(0.01) 0.014 ND(0.01) 

River upstream ND(0.01) ND(0.01) ND(0.01) 0.015 ND(0.01) 0.016 ND(0.01) ND(0.01) ND(0.01) 
River downstream ND(0.01) ND(0.01) ND(0.01) 0.016 ND(0.01) ND(0.01) ND(0.01) 0.013 ND(0.01) 
NA = Not analyzed 
( ) = Method detection limit 

ND = Not detected 

NS = Not sampled 
Analyses by Thermo Analytical Inc., Ann Arbor, Ml., Enseco-Rocky Mountain Analytical Laboratory (RMAL), and Wadsworth/ALERT Laboratories, Inc., North Canton, OH. 
River downstream results are listed as RC-5 in April 1991, and RC-I in all other reports. 
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TABLE 3-8 (Continued) 

Parameter/ 
Sample Location 12/19-20/90 1/31/1991 4/25/91- 5/2/91 7/27/1991 10/30/1991 1/28/1992 4/30/1992 7/31/1992 10/29/1992 

Cyanide (mg/L) 

MW-BCK 0.006 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) 
MW-Al 0.005 0.010 ND(0.005) 0.005 ND(0.005) 0.006 ND(0.005) ND(0.005) ND(0.005) 
MW-A2 0.005 0.006 ND(0.005) ND(0.005) 0.16 0.005 ND(0.005) ND(0.005) ND(0.005) 
MW-A3 0.090 0.060 0.13 0.29 0.38 0.18 0.17 0.20 0.31 
MW-A4 0.006 0.020 0.039 0.1 0.05 0.05 0.04 0.10 0.16 
OW-9 0.006 0.020 NS 0.008 0.16 0.06 0.006 0.02 0.02 

River upstream ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) 
River downstream ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.005 ND(0.005) 0.03 ND(0.005) ND(0.005) 

Nickel (mg/L) 
MW-BCK ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) NA ND ND(0.015) ND(0.015) 
MW-Al O.Q25 0.015 0.0091 J ND(0.015) ND(0.015) NA ND ND(0.015) ND(0.015) 
MW-A2 ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) NA ND ND(0.015) ND(0.015) 
MW-A3 ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) NA ND ND(0.015) ND(0.015) 
MW-A4 0.015 0.041 0.0092 J ND(0.015) ND(0.015) NA ND ND(0.015) ND(0.015) 
OW-9 ND(0.015) ND(0.015) NS ND(0.015) ND(0.015) NA ND ND(0.015) ND(0.015) 

River upstream ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND ND ND(0.015) ND(0.015) 
River downstream ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND ND ND(0.015) ND(0.015) 

Zinc (mg/L) 

MW-BCK 0.057 0.037 ND(0.005) 0.031 0.12 0.056 0.054 0.054 O.Q25 
MW-Al 0.056 0.061 0.0078 J 0.031 0.14 0.11 0.064 0.050 0.033 
MW-A2 0.034 0.031 0.016 J 0.030 0.11 0.10 0.089 0.052 0.084 
MW-A3 0.048 0.05 0.010 J 0.028 0.086 0.091 om 0.048 0.013 
MW-A4 0.045 0.1 0.0054 J 0.031 0.13 0.084 0.052 0.050 0.016 
OW-9 0.34 0.97 NS 0.840 0.32 0.99 0.88 0.61 0.90 

River upstream 0.062 0.035 ND(0.005) 0.026 0.075 0.1 I 0.11 0.069 0.020 
River downstream 0.055 0.037 ND(0.005) 0.033 0.074 0.084 0.056 0.067 0.01 l 

ND= Not detected 
( ) = Method detection limit 
NA= Not analyzed 
NS = Not sampled 
Analyses by Thermo Analytical Inc., Ann Arbor, Ml. and Wadsworth/ALERT Laboratories, inc., North Canton, OH. 
River downstream results are listed as RC-5 in April 1991, and RC-1 in all other reports. 

Johnson Controls 
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TABLE 3-8 (Continued) 

Parameter/ 
Sample Location 1/29/93 4/29/93 7/29/93 10/26 • 27 /93 1/28 - 29/94 

Cadmium (mg/L) 
MW-BCK ND(0.0001) ND(0.0001) 0.00012 0.00020 ND (0.0050) 

MW-Al 0.0003 ND(0.0001) ND(0.0001) ND(0.0001) ND (0.0050) 

MW-A2 ND(0.0001) ND(0.0001) 0.00016 0.00029 ND (0.0050) 

MW-A3 ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) ND (0.0050) 

MW-A4 ND(0.0001) ND(0.0001) 0.00020 0.00017 ND (0.0050) 

OW-9 ND(0.0001) ND(0.0001) ND(0.0001) 0.00015 ND (0,0050) 

River upstream ND(0.0001) ND(0.0001) ND(0.0001) ND(0.0001) NC 

River downstream ND(0.0001) ND(0.0001) ND(0.0001) 0.00020 NC 

Chromium (mg/L) 
MW-BCK 0.002 ND(0.001) ND(0.001) 0.0026 ND (0,010) 

MW-Al 0.002 ND(0.001) 0.007 0.0033 ND (0.010) 

MW-A2 0.001 ND(0.001) ND(0,001) 0.0031 ND (0.010) 

MW-A3 0.001 ND(0.001) ND(0.001) 0.0051 ND (0.010) 

MW-A4 0.001 ND(0.001) ND(0.001) 0.0027 ND (0,010) 

OW-9 ND(0.001) ND(0.001) ND(0.001) 0.0022 ND (0.010) 

River upstream 0.001 ND(0.001) ND(0.001) 0.0029 NC 

River downstream 0.001 0.0011 ND(0.001) 0.0034 NC 

Copper (mg/L) 
MW-BCK ND(0.01) ND(0.01) ND(0.010) ND(0.010) ND (0.020) 

MW-Al ND(0.01) ND(0.01) ND(0.010) ND(0.010) ND (0.020) 

MW-A2 ND(0.01) ND(0.01) ND(0.010) ND(0.010) ND (0.020) 

MW-A3 ND(0.01) ND(0.01) ND(0.010) ND(0.010) ND (0.020) 

MW-A4 0.011 ND(0.01) ND(0.010) ND(0.010) ND (0.020) 

OW-9 ND(0.01) ND(0.01) ND(0.010) ND(0.010) ND (0.020) 

River upstream ND(0.01) ND(0.01) ND(0.010) ND(0.010) NC 

River downstream ND(0.01) ND(0.01) 0.029 ND(0.010) NC 

ND = Not detected 
( ) = Method detection limit 
NC = Not collected 
Analyses by Wadsworth/ALERT Laboratories, Inc., North Canton, OH. 

Johnson Controls 
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TABLE 3-8 (Continued) 

Parameter/ 
Sample Location 1/29/93 4/29/93 7/29/93 10/26 • 27 /93 1/28. 29/94 

Cyanide (mg/L) 
MW-BCK ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.013 

MW-Al ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.033 

MW-A2 ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.014 

MW-A3 0.17 0.250 0.370 0.020 0.54 

MW-A4 0.06 0.077 ND(0.005) 0.060 0.083 

OW-9 ND(0.005) ND(0.005) 0.076 0.007 0.038 

River upstream ND(0.005) ND(0.005) ND(0.005) ND(0.005) NC 

River downstream ND(0.005) ND(0.005) ND(0.005) ND(0.005) NC 

Nickel (mg/L) 
MW-BCK ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND (0.040) 

MW-Al ND(0.015) ND(0.015) 0.017 ND(0.015) ND (0.040) 

MW-A2 ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND (0.040) 

MW-A3 ND(0.015) ND(0.015) 0.016 ND(0.015) ND (0.040) 

MW-A4 ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND (0.040) 

OW-9 ND(0.015) ND(0.015) ND(0.015) ND(0.015) ND (0.040) 

River upstream ND(0.015) ND(0.015) ND(0.015) ND(0.015) NC 

River downstream ND(0.015) ND(0.015) ND(0.015) ND(0.015) NC 

Zinc (mg/L) 
MW-BCK 0.017 0.097 0.009 0.007 0.D25 

MW-Al 0.01 0.023 0.019 0.014 0.017 J 

MW-A2 0.03 0.324 0.029 0.009 0.027 

MW-A3 0.009 0.025 0.016 0.012 0.014 J 

MW-A4 0.053 0.042 ND(0.005) 0.010 0.Ql5J 

OW-9 1.2 0.900 1.040 1.380 1.6 

River upstream 0.017 0.023 0.013 ND(0.015) NC 

River downstream 0.Dl5 0.027 ND(0.005) 0.037 NC 

ND= Not detected 
( ) = Method detection limil 

NC= Not collected 
J = Result is detected below the reporting level or is an estimated concentration 
Analyses by Wadsworth/ALERT Laboratories, Inc., North Canton, OH. 

Johnson Controls 
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TABLE3-9 

FIELD PARAMETERS 1984-1994 

JOHNSON CONTROLS, 1NC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Parameter/ 

Sample Location 7110184 10112/84 1/17185 414185 7110185 10110185 1127186 5112186 8120186 10122/86 2/17187 4116187 711187 

pH (S.U.) 
OW-2 NIA 8.30 8.30 7.70 7.50 7.50 7.70 7.40 7.10 7.10 7.60 7.50 7.70 
OW-5 NIA 8.60 9.00 8.70 8.50 8.60 8.40 8.40 7.90 7.50 8.10 8.40 7.90 

OW-7 NIA 8.70 8.60 8.20 8.10 8.20 NS NS 7.10 NS 7.50 7.30 7.30 
OW-9 NIA 9.00 9.40 9.20 8.90 8.60 9.20 9.20 8.90 8.80 8.80 8.80 8.70 

OW-IO NIA 9.10 9.10 8.60 8.50 8.40 8.50 8.30 8.10 7.70 8.50 8.40 8.60 
OW-11 NIA 7.20 7.00 6.90 6.80 7.40 7.30 6.80 6.60 7.10 7.50 7.00 7.20 
OW-12 NIA 7.70 7.20 7.10 7.00 7.40 7.50 7.00 6.80 7.30 7.60 7.00 7.00 
River upstream NIA 7.90 7.70 7.70 7.80 7.80 8.10 7.70 7.60 7.30 7.70 7.60 8.00 
River downstream NIA 8.10 7.80 7.70 7.80 7.80 8.10 7.60 7.60 7.20 7.70 7.70 7.90 

Specific Conductance (µmhos) 
OW-2 NIA 600 600 1,000 850 950 850 900 748 930 732 706 611 
OW-5 NIA 900 900 1,200 950 1,100 1,100 1,000 1,180 670 1134 1,058 920 
OW-7 NIA 3,000 1,750 2,000 2,100 3,300 NS NS 713 NIA 680 670 642 
OW-9 NIA 2,500 2,000 2,800 2,100 2,500 2,500 2,650 3,010 1809 1417 1,480 1,525 
OW-10 NIA 1,900 1,300 1,900 1,500 2,350 2,100 2,400 2,930 1820 1425 1,210 773 
OW-11 NIA 1,700 1,700 2,400 1,500 2,400 1,900 2,200 2,700 1820 1506 1,473 1,530 
OW-12 NIA 800 1,500 2,400 1,300 1,150 2,300 2,200 2,310 1008 1514 1,480 1,525 
River upstream NIA 600 380 590 600 750 600 600 692 630 711 678 573 
River downstream NIA 650 390 600 600 700 600 600 703 648 702 670 557 

Static Water Level (feet, plant datum) 
OW-2 87.62 87.82 88.52 90.36 87.86 88.24 88.70 89.54 87.70 91.10 88.92 89.29 86.52 
OW-5 90.27 90.78 90.76 91.90 90.56 90.70 90.85 92.D7 90.51 92.19 91.02 91.61 90.60 
OW-7 91.04 91.45 91.60 92.75 91.14 91.41 NS NS 95.25 NS 95.28 95.44 95.07 
OW-9 NIA 88.56 88.97 90.35 88.23 88.37 88.44 89.35 87.23 90.45 88.73 88.86 88.11 
OW-10 NIA 87.51 87.96 89.98 87.40 87.65 88.07 89.13 87.22 90.54 88.32 88.45 87.53 
OW-11 NIA 87.41 87.94 89.86 87.27 87.74 88.16 89.04 87.22 90.38 '88.15 88.40 87.34 
OW-12 87.03 87.20 87.62 89.75 87.02 87.41 87.80 88.90 87.11 90.32 87.72 87.57 86.99 
River upstream NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
River downstream NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

N/A::: Not available; NS:;; Not sampled 
Measurements and analyses by Thermo Analytical Inc./ERG, Ann Arbor, Ml. 

Johnson Controls 
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TABLE 3-9 (Continued) 

Parameter/ 
Sample Location 10/1187 l/6/88 3/30/88 7/21188 10/24/88 2/28/89 6/14/89 9122189 1119190 4/3190 713190 12/19-20190 1131191 

pH (S.U.) 
OW-2 7.80 8.10 7.20 7.80 6.80 8.45 NA NA 7.15 NS NA 7.06 7.85 
OW-5 8.10 8.60 8.50 8.30 6.95 7.35 7.40 7.25 6.15 6.75 NA 7.09 7.25 
OW-7 7.60 7.60 7.60 7.30 6.75 7.15 7.25 7.20 6.85 7.45 NA 7.28 7.56 
OW-9 8.70 8.70 8.80 8.60 8.05 6.90 7.60 7.25 6.55 6.25 NA 7.33 7.86 
OW-10 8.90 9.10 8.90 8.70 7.85 7.45 7.65 6.85 6.50 7.80 NA 8.09 7.54 
OW-II 7.20 7.20 7.30 7.10 7.80 7.25 7.25 7.25 6.45 6.40 NA 7.41 7.17 
OW-12 7.10 7.20 7.10 7.10 7.55 7.45 7.10 7.15 6.70 6.85 NA 

River upstream 7.80 7.60 7.90 7.90 8.40 7.65 7.25 7.65 6.90 6.10 NA 7.66 8.22 
River downstream 7.80 7.60 7.90 7.90 8.20 7.65 7.55 7.65 5.85 6.65 NA 7.69 7.81 

Specific Conductance (µmhos) 
OW-2 670 565 594 603 400 NA NA NA 270 NS NA NA 985 
OW-5 720 772 940 972 550 NA 290 329 175 373 447 NA 924 
OW-7 652 729 690 631 500 NA 790 600 260 642 364 NA 706 
OW-9 1.438 1.244 1,553 1,874 500 NA 1350 941 478 1345 988 NA 868 
OW-10 614 536 562 500 350 NA 340 336 200 352 520 NA 885 
OW-11 1,446 1,210 1,556 1,412 900 NA 725 718 440 1242 270 NA 1199 
OW-12 877 1,236 1,562 990 600 NA 1850 1295 1180 3312 1976 

River upstream 648 814 640 588 500 NA 600 706 410 766 790 NA 130 
River downstream 646 811 639 584 500 NA 600 694 250 745 697 NA 705 

Static Water Level (feet, plant datum) 
OW-2 86.98 87.27 87.63 85.93 87.01 NIA 89.05 88.72 90.02 89.49 88.05 91.50 91.40 
OW-5 90.98 90.90 91.05 89.46 91.35 89.57 90.92 90.89 92.82 92.7 90.24 88.64 88.26 
OW-7 94.71 94.44 94.93 92.10 92.26 92.01 93.06 91.13 91.18 91.59 91.15 88.64 88.75 
OW-9 91.02 88.74 89.08 87.38 88.82 88.35 89.45 89.22 89.97 88.83 88.71 88.81 88.32 
OW-10 87.49 88.06 88.47 87.08 88.17 87.59 88.61 88.20 84.85 89.05 87.81 89.14 88.81 

OW-11 87.36 87.65 88.51 86.90 88.10 87.49 88.52 87.94 89.91 88.94 87.45 89.55 89.20 

OW-12 87.14 87.65 88.25 86.75 88.04 86.99 88.38 87.71 89.96 88.84 87.19 

River upstream NIA NIA NIA NIA NIA NIA NIA NIA NIA NA NA NA NA 

River downstream NIA NIA NIA NIA NIA NIA NIA NIA NIA NA NA NA NA 

NI A= Not available 

NS = Not sampled 
Measurements by Thermo Analytical Inc./ERG, Ann Arbor, MI. and Dames & Moore, Detroit, ML 

Johnson Controls 
20209-020-121 Page 2 of 3 10104101 



TABLE 3-9 (Continued) 

Parameter/ 

Sample Location l/31/91 4/91 7/91 10/91 l/92 4/92 7/92 10/92 l/93 4/93 7/93 10/93 l/94 

pH 
MW-ECK 7.85 7.28 6.87 6.52 7.82 NA 7.85 6.66 NA 8.15 7.74 8.25 7.28 

MW-Al 7.25 6.89 6.13 6.35 6.72 NA 6.71 6.43 NA 7.68 NA 8.00 6.91 

MW-A2 7.56 7.10 5.97 6.93 6.59 NA 7.80 8.67 NA 7.86 8.14 8.40 7.42 

MW-A3 7.86 7.39 5.71 6.18 6.44 NA 6.94 6.79 NA 7.86 7.32 7.80 7.28 

MW-A4 7.54 7.00 6.26 5.97 8.68 NA 7.50 6.74 NA 8.15 8.26 8.10 7.30 

OW-9 7.17 NS 6.94 6.13 6.63 NA 6.45 6.48 NA 8.27 7.76 7.70 6.88 

River upstream (RC-2) 8.22 7.82 6.77 6.76 8.24 NA 5.92 6.93 NA 8.62 7.91 7.60 NC 

River downstream (RC-1) 7.81 7.80 7.05 6.92 6.02 NA 5.51 6.67 NA 8.47 8.06 7.42 NC 

Specific Conductance (µmhos) 

MW-BCK 985 507 535 726 767 813 708 830 837 990 910 1,450 76.4 

MW-Al 924 514 652 653 793 885 684 970 1,080 1,080 NA 1,520 209 

MW-A2 706 513 531 769 759 906 784 937 870 1,110 970 1,520 234 

MW-A3 868 386 363 977 659 770 686 950 780 1,110 910 1,520 197 

MW-A4 885 452 444 862 859 1,150 765 932 456 1,130 950 1,450 159 

OW-9 1199 NS 795 981 1,217 2,000 1,182 984 170 1,000 950 1,450 382 

River upstream 130 345 653 891 644 778 1,083 973 390 1,330 880 1,090 NC 

River downstream 705 491 654 928 610 779 1,018 937 106 1,150 870 1,090 NC 

Static Water Level (feet, plant datum) 

MW-BCK 882.92 883.53 882.62 882.48 882.69 883.69 883.35 883.48 883.98 884.26 883.62 883.38 883.15 

MW-Al 879.78 881.28 878.73 879.64 880.72 879.56 879.79 880.23 880.74 880.67 879.60 880.20 880.42 

MW-A2 880.27 881.50 878.98 879.91 879.94 881.72 880.10 880.50 881.00 880.98 879.92 880.50 880.62 

MW-A3 879.84 881.48 879.01 879.66 879.71 881.73 879.98 880.38 880.98 880.95 879.84 879.94 880.51 

MW-A4 880.33 881.73 879.39 880.03 880.23 881.94 880.57 880.95 881.38 881.46 880.47 880.68 880.53 

OW-9 880.72 NS 879.44 878.91 880.60 881.99 881.55 881.83 NA NA 881.59 880.17 881.41 

River upstream NA NA NA NA NA NA NA NA NA NA 'NA NA NC 

River downstream NA NA NA NA NA NA NA NA NA NA NA NA NC 

NJ A= Not available 

NC = Not collected 
Measurements by Thermo Analytical Inc./ERG, Ann Arbor, Ml. and Dames & Moore, Detroit, ML 

Johnson Controls 
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April 15: 

April 16: 

April 17: 

April 18: 

April 19: 

April 20: 

April 21: 

April 22: 

April 23: 

April 24: 

April 25: 

April 26 to 
April 29: 

April 30: 

May l: 

May 2: 

May 3: 

May 4: 

May 5: 

Johnson Controls 
20209-020-121 

TABLE 3-10 

DAILY FIELD ACTIVITY SUMMARY 
PHASEIRFI 

APRIL 15 - AUGUST 1, 1991 
JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS 
FOWLERVILLE, MICHIGAN 

Mobilize to site. Mobilize drillers to site for soil borings. 

Sample soil borings B-1 and B-2. General site reconnaissance and organization. 

Sample soil borings B-3, B-4, B-5, B-6, and C-1. 

Sample soil borings C-2, C-3, E-1, E-2. and S-1. Sample Red Cedar River bank soils, bed 
sediment, and surface water at Station RC-5. 

Sample soil boring J-2 and J-3. Sample Red Cedar River bank soil, and surface water at 
Stations RC-4 and RC-3 and bed sediment at Station RC-4. 

Sample Red Cedar River bed sediment at Station RC-3. 

Decontaminate dedicated Teflon TM hailers for groundwater monitoring well sampling. 

Sample soil borings K-1, K-2, and L-1. Sample Red Cedar River bank soil, bed sediment, 
and surface water at Stations RC-4 and RC-5. 

Preparation for groundwater sampling. Organization of equipment, supplies, and sample 
bottles. Demobilize drillers. 

Sample groundwater monitoring wells MW-BCK, MW-El, MW-JI, and MW-J2. 

Sample groundwater monitoring wells MW-Al, MW-A2, MW-Cl, and MW-C2. 

Dames & Moore offsite. 

Sample groundwater monitoring wells MW-Fl, MW-F2, MW-GI, and MW-G2. 

Sample groundwater monitoring well MW-B 1, MW-B2, MW-B3, and MW-G4. 

Sample groundwater monitoring wells MW-A3, MW-A4, 
MW-F4, and MW-G3. Perform aquifer recovery test on MW-BCK. 

MW-F3, 

Perform aquifer recovery tests on MW-Al, MW-A2, MW-A3, MW-A4, MW-El, MW
JI, and MW-J2. 

Perform aquifer tests on MW-Bl, MW-B2, MW-B3, MW-Cl, and 
MW-C2. Sample groundwater monitoring well MW-E2. 

Perform aquifer response test on MW-Fl, MW-F2, MW-F3, MW-F4, MW-E2, and MW
G4. 
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May 6: 

May 7: 

May 8: 

May 9: 

May 10: 

May 23: 

June 5: 

June 20: 

June 20: 

July 8: 

July 8 to 
July 9: 

August!: 

Johnson Controls 
20209-020-121 

TABLE 3-10 (Continued) 

Perform aquifer response tests on MW-Gl and MW-G3. Repair casing on MW-G2 
( casing had a kink in it from installation). 

Prepare for sludge sampling. Organize equipment, materials, and field notes. _ 

Sample sludge from Units F and I. Resampled MW-C2 due to missed holding times at 
the analytical laboratory. 

Sample sludge from Units G and H. 

Dames & Moore demobilize and move offsite. 

Resample Red Cedar River bed sediments from Station RC-3 and soil from boring E-1. 
Resampling necessary due to missed holding times at the analytical laboratory. 

Resarnpled sludge from Unit G due to missed holding times at the analytical laboratory. 

Resampled MW-G3 due to missed holding times at the analytical laboratory. 

Perform exploratory trenching in Unit F. 

Perform exploratory trenching in Unit G. 

Conduct survey of all monitoring wells, sampling locations, and river gauge station. 

Conduct resurvey of horizontal locations. 
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Date 

January 7: 

January 8: 

January 9: 

January 10: 

January 11: 

January 12: 

January 13: 

January 14: 

January 15 to 
January 16: 

January 17: 

January 18 to 
January 19: 

January 20: 

January 21: 

January 22: 

Johnson Controls 
20209-020- l 2 l 

Activity 

TABLE 3-11 

DAILY FIELD ACTIVITY SUMMARY 
PHASEllRFI 

JANUARY 7 - APRIL 26, 1994 
JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS 
FOWLERVILLE, MICHIGAN 

Dames & Moore mobilizes to site. General site reconnaissance and organization. 

Lay out soil sampling grid for soil grid borings. Stake Red Cedar River sediment/soil 
sampling locations. 

Collect sediment/soil samples from Red Cedar River locations RC-6 through RC-10. 

Collect sediment/soil samples from Red Cedar River locations RC-11 and RC-12. 
Drilling subcontractor mobilizes to site. Initial decontamination of drilling 
equipment. Install groundwater monitoring well MW-LI. Drill and sample soil grid 
boring GB-47. 

Collect sediment sample at Red Cedar River location RC-13. Metcalf & Eddy 
representative arrives onsite. Install groundwater monitoring well MW-Kl. Begin 
drilling groundwater monitoring well MW-BCK-3. Drill and sample soil grid 
borings GB-47, 48, 60, and 61. Install groundwater monitoring well MW-J4. 

Install surface casing for groundwater monitoring well MW-BCK-3. Install 
groundwater monitoring wells MW-C3 and MW-E3. Drill and sample soil grid 
borings GB-64 and 68. Mark areas of the site for clearing to access soil grid boring 
locations. 

Begin drilling groundwater monitoring wells MW-B4 and MW-BCKl. Drill and 
sample soil grid borings GB-39, 53, 54, 56, 65, and 66. 

Install surface casing at groundwater monitoring well location MW-J3. Drill and 
sample soil grid borings GB-52, 55, 57, and 67. 

Dames & Moore offsite. 

Install groundwater monitoring well MW-BCK3. Install surface casing for 
groundwater monitoring well MW-F5. Drill and sample soil grid boring GB-41. 

Dames & Moore offsite due to extreme cold weather. 

Install groundwater monitoring wells MW-B4 and MW-F4. Install surface casing at 
groundwater monitoring well location MW-F5. 

Install groundwater monitoring well MW-J3. 

Drill and sample soil grid borings GB-74, 75, 76, 81, 82, 87, 90, 95, 96, 97, and 98. 
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Date 

January 23: 

January 24: 

January 25: 

January 26: 

January 27: 

January 28: 

January 29: 

January 30 to 
January 31: 

February I: 

February 2: 

February 3: 

February 4: 

February 5: 

February 6: 

February 7: 

Johnson Controls 
20209-020-121 

TABLE 3-11 

(Continued) 

Activity 

Drill and sample sludge soil borings B-7, C-3, and E-3. Drill and sample soil grid 
borings GB-77, 78, 83, 84, 85, 86, and 99. 

Drill and sample soil grid borings GB-I, 42, 43, 44, 49, 59, 62, 70, 71, 73, 80, 88, and 
89. 

Drill and sample soil grid borings GB-2, 3, 25, 26, 45, 46, 50, 51, 58, 63, and 79. 

Install groundwater monitoring well MW-F5. Drill and sample soil grid borings GB-
27, 28, 29, 30, 31, 32, and 72. 

Drill and sample soil grid boring GB-69. 

Install offsite groundwater monitoring wells MW-OSI, MW-OS2, and MW-OS3. 
Drill and sample soil grid borings GB-11, 33, 34, 35, 36, and 37. Collect 
groundwater piezometric levels from Phase I RFI/RCRA wells MW-Al through 
MW-A4, OW-9S, and MW-BCK-2. 

Collect groundwater samples from Phase I RF!/RCRA wells MW-Al through MW
A4, OW-9S, and MW-BCK-2. 

Dames & Moore offsite. 

Drill and sample soil grid borings GB-9, 12, 13, and 14. Well development of Phase 
II RF! groundwater monitoring wells. 

Drill and sample soil grid borings GB-15, 16, 17, 18, 19, 20, 21, 22, and 23. Well 
development of Phase II RF! groundwater monitoring wells. 

Drill and sample soil grid borings GB-4, 5, 6, 7, 8, 10, 24, and 38. Well development 
of Phase II RPI groundwater monitoring wells. 

Well development of Phase II RFI groundwater monitoring wells. Miscellaneous site 
clean up. 

Collect sediment samples from northern ditch (ND-I through ND-4) and southern 
ditch (SD-I through SD-3). 

Collect first round of groundwater levels from Phase I and Phase II RF! monitoring 
wells. Drill and sample soil grid borings GB-40 and 91. 

Collect second round of groundwater levels from Phase I and Phase II RF! 
monitoring wells. Surveying subcontractor onsite to survey soil grid borings and 
groundwater monitoring well locations, and monitoring well elevations. Drill and 
install soil grid borings GB-92 and 94. Well pad construction of newly installed 
Phase II RF! wells. 
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Date 

February 8: 

February 9: 

February 10: 

February 11 to 
February 14: 

February 15: 

February 16: 

February 17: 

February 18: 

February 19: 

February 20: 

February 21: 

February 22: 

February 23: 

February 24: 

February 25: 

Johnson Controls 
20209-020-121 

TABLE 3-11 

(Continued) 

Activity 

Collect third round of groundwater levels from Phase I and Phase II RF! monitoring 
wells. Surveying continued. Well development and well pad construction of newly 
installed Phase I! RF! wells. Drill and sample soil grid boring GB-93. 

Well development and well pad construction of newly installed Phase !I RFI 
groundwater monitoring wells. 

Well development and well pad construction of newly installed Phase II RF! 
groundwater monitoring wells. 

Dames & Moore offsite. 

Collect round of groundwater levels from Phase I and Phase II RF! monitoring wells. 
Perform hydraulic recovery tests on monitoring wells MW-BCKl, MW-LI, and 
MW-B4. 

Metcalf & Eddy representative onsite. Perform hydraulic recovery tests at 
monitoring wells MW-B4 (second test), MW-J3, and MW-E3. Metcalf & Eddy 
representative offsite. 

Perform hydraulic recovery tests at monitoring wells MW-LI and MW-BCK3. 

Perform hydraulic recovery test at monitoring well MW-F5. Collect groundwater 
samples from monitoring wells MW-Bl, MW-B2, and MW-B3. 

Collect groundwater samples from monitoring wells MW-G 1, MW-G2, MW-G3, 
MW-G4, and MW-F3. 

Collect groundwater samples from monitoring wells MW-Fl, MW-F2, MW-F3, 
MW-El, and MW-E2. 

Collect groundwater samples from monitoring wells MW-JI, MW-J2, MW-Cl, and 
MW-C2. 

Metcalf & Eddy representative onsite. Collect groundwater samples from monitoring 
wells MW-LI, MW-Kl, MW-BCKJ, MW-BCK3, and MW-F3 (resample for 
base/neutral acid compounds due to sample container breakage during shipment to 
laboratory). Metcalf & Eddy representative off site. 

Collect groundwater samples from monitoring wells MW-J4 and MW-E3. Purged 
monitoring well MW-B4. 

Collect groundwater samples from monitoring wells MW-B4, MW-F5, MW-C3, and 
MW-J3. 

Dames & Moore demobilizes. 
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Date 

April 6: 

April 26: 

Johnson Controls 
20209-020-12 l 

TABLE 3-11 

(Continued) 

Activity 

Collect composite soil and groundwater sample from drill cuttings and purge water 
accumulated during the Phase !I RFI field activities. 

Collect groundwater elevation measurements from all Phase I and Phase !I RFI 
monitoring wells. Collect groundwater samples from RCRA wells MW-Al through 
MW-A4 and MW-BCKl. 
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Boring 

Number 

MW-BCK-1 
(shallow) 

MW-BCK-2 
(deep) 

MW-BCK-3 
(intermediate) 

MW-Al 
(shallow) 

MW-A2 
(deep) 

MW-A3 
(shallow) 

MW-A4 
(shallow) 

MW-Bl 
(shallow) 

MW-B2 
(deep) 

MW-B3 

(shallow) 

Johnson Controls 
20209-020-121 

Location 

Background 

Background 

Background 

Down Gradient 
Water Unit A 

Down Gradient 
Water Unit A 

Down Gradient 
Water Unit A 

Down Gradient 
Water Unit A 

Down Gradient 
Land Unit B 

Down Gradient 
Land Unit B 

Down Gradient 
Land Unit B 

TABLE3-12 

MONITORING WELL CONSTRUCTION DETAILS AND WATER LEVELS 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Total Top of Casing Screened Top of 
Date Depth Elevation Interval Sand Pack 

Installed (feet) (feet, msl) (feet) (feet) 

1/13/94 13 886.98 3-13 25 

11/2/1990 405 88755 345-395 33 

1/17/94 29 887.08 24-29 23 

10/30/1990 17 888.66 7-17 5 

11/14/1990 33.5 887.40 28-33 26 

11/15/1990 18.5 887.09 85-185 65 

10/26/1990 17 888.49 7-17 5 

11/7/1990 18 888.83 8-18 55 

11/7/1990 40 886.82 35-40 32 

10/30/1990 17 889.15 7-17 5 

Page I of 4 

Top of Groundwater 
Seal Elevations 

(feet) (feet, msl) Date 

2 883.03 2/6/1994 
882.86 2/15/94 

36 883.53 4/23/1991 
882.86 2/15/94 

205 883.05 2/6/94 
882.86 2/15/94 

2 881.28 4/23/1991 
879.60 2/15/1994 

23 881.50 4/23/1991 
880.07 2/6/1994 

3 881.48 4/23/1991 
879.74 2/15/1994 

1.5 881.73 4/23/1991 
880.30 2/15/1994 

2.5 881.66 4/23/1991 
879.69 2/15/1994 

28 882.14 4/23/1991 
880.59 2/6/1994 

2 883.29 4/23/1991 
881.64 2/15/1994 

10/04/01 



Boring 
Number 

MW-B4 
(intermediate) 

MW-Cl 

(shallow) 

MW-C2 
(deep) 

MW-C3 
(shallow) 

MW-El 

(shallow) 

MW-E2 

(deep) 

MW-E3 
(shallow) 

MW-Fl 
(shallow) 

MW-F2 

(deep) 

MW-F3 
(shallow) 

Johnson Controls 
20209-020-121 

Date 
Location Installed 

Down Gradient 1/20/94 

Land Unit B 

Down Gradient 11/8/1990 

Land Unit C 

Down Gradient 11/8/1990 
Land Unit C 

Down Gradient 1/12/94 

Land UnitC 

Down Gradient 11/6/1990 

Land Unit E 

Down Gradient 11/6/1990 

Land Unit E 

Down Gradient 1/12/94 

Land Unit E 

Down Gradient 10/23/1990 
Sludge Unit F 

Down Gradient 11/13/1990 

Sludge Unit F 

Down Gradient 11/15/1990 
Sludge Unit F 

TABLE 3-12 (Continued) 

Total Top of Casing Screened 

Depth Elevation Interval 

(feet) (feet, msl) (feet) 

29 889. 15 24-29 

18 888.80 8-18 

44 888.93 39-44 

13 889.02 3-13 

18 888.39 8-18 

40 888.65 34-39 

14 887.88 4-14 

16 883.72 5-15 

45 884.33 40-45 

18.5 884.50 8.5-18.5 

Page 2 of 4 

Top of Top of Groundwater 

Sand Pack Seal Elevations 

(feet) (feet) (feet, msl) Date 

21.9 19.7 881.15 2/6/94 

880.94 2/15/94 

5 2 883.32 4/23/1991 

881.62 2/15/1994 

35 32 882.74 4/23/1991 

881.65 2/6/1994 

2.5 NA 88!.16' 2/6/94 

5 2 881.98 4/23/1991 

880.27 2/15/1994 

31 28 882.00** 4/23/1991 

880.67 2/6/1994 

3 2 880.35 2/6/1994 

880.17 2/15/94 

4 2 881.11 4/23/1991 

879.22 2/15/1994 

38 35 881.72 4/23/1991 

880.39 2/6/1994 

6.5 3 881.12 4/23/1991 
879.14 2/15/1994 

10/04/01 



Boring 
Number 

MW-F4 

(shallow) 

MW-F5 
(intennediate) 

MW-Gl 
(shallow) 

MW-G2 
(deep) 

MW-G3 

(shallow) 

MW-G4 

(shallow) 

MW-JI 
(shallow) 

MW-J2 

(deep) 

MW-J3 
(intermediate) 

MW-14 
(shallow) 

MW-Kl 

(shallow) 

Johnson Controls 
20209-020-121 

Date 
Location Installed 

Down Gradient 11/14/1990 
Sludge Unit F 

Down Gradient 1/26/1994 
Sludge Unit F 

Down Gradient I l/1/1990 
Sludge Unit G 

Down Gradient 10/31/1990 
Sludge Unit G 

Down Gradient 11/l/1990 
Sludge Unit G 

Down Gradient 11/1/1990 
Sludge Unit G 

Down Gradient l l/15/1990 
Building Unit J 

Down Gradient 11/12/1990 
Building Unit J 

Down Gradient l/21/94 
Building Unit J 

Down Gradient l/11/94 
Building Unit J 

Down Gradient l/11/94 
Tank Unit K 

TABLE 3-12 (Continued) 

Total Top of Casing Screened 
Depth Elevation Interval 
(feet) (feet, msl) (feet) 

19 884.76 8.5-18.5 

30 886.88 25-30 

17.5 885.41 7.5-17.5 

45 883.84 40-45 

17.5 884.12 7.5-17.5 

19 886.82 8-18 

18.5 888.24 8.5-18.5 

39 888.57 33-38 

28 887.68 23-28 

12 888.39 2-12 

12 890.03 2-12 

Page 3 of 4 

Top of Top of Groundwater 
Sand Pack Seal Elevations 

(feet) (feet) (feet, msl) Date 

5 2 881.22 4/23/1991 
879.37 2/15/1994 

23 21 879.88 2/6/1994 
879.64 2/15/1994 

5 2 881.48 4/23/1991 
879.99 2/15/1994 

37 34 882.24 4/23/1991 
881.50 l/29/1994 

5.5 2.5 881.33 4/23/1991 
880.70 l/29/1994 

6 3 883.31 4/23/1991 
883.01 1/29/1994 

16 3 883.14 4/23/1991 
881.47 2/15/1994 

31 28 882.00 4/23/1991 
881.05 2/6/1994 

20.7 18.7 880.36 2/6/94 
880.32 2/15/94 

1.5 l 881.92 2/6/94 
881. 70 2/15/94 

1.5 1 882.19 2/6/94 
881.98 2/15/94 
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TABLE 3-12 (Continued) 

Total Top of Casing Screened 
Boring Date Depth Elevation Interval 

Number Location lnstalled (feet) (feet, msl) (feet) 

MW-Ll Down Gradient l/10/94 13 891.54 3-13 

(shallow) Tank Unit L 

MW-OS! Culver Property 1/28/1994 10 883.02 5-10 
(shallow) 

MW-OS2 Culver Property 1/28/1994 10 883.62 5-10 
(shallow) 

MW-OS3 Culver Property 1/28/1994 10 884.15 5-10 
(shallow) 

Red Cedar River Off dock behind 5/4/1991 882.16 
Gauge Station Unit J 

msl = Mean sea level 
"shallow" wells have l 0 feet of 0.010-inch slotted screen;"deep" wells have 5 feet of 0.010-inch slotted screen; 
"intermediate" and "deep" wells have 5 feet of0.010-inch slotted screen 

* Free product encountered; groundwater elevation suspect. 

Top of 

Sand Pack 
(feet) 

2.5 

4 

4 

4 

**Water level inaccurate due to repairs performed on well between water level readings and elevation survey. NA= Not available 

Johnson Controls 
20209-020-121 Page 4 of 4 

Top of Groundwater 
Seal Elevations 

(feet) (feet, msl) Date 

2 883.48 216/94 

882.71 2/15/94 

2 879.69 216/1994 

879.42 2/15/1994 

2.5 880.23 216/1994 

879.93 2115/1994 

2.5 879.89 216/1994 

879.60 2115/1994 

10/04/01 



TABLE3-13 

WELL DEVELOPMENT 
PHASE I RF! 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Monitoring Pumping Rate Time Pumped Total Pumped HNu Readings (eP:m) 
Welll.D. (gal/min) (minutes) (gallons) Onset* Completion* Background 

MW-BCK2 5 15 75 0.2 0.2 0.2 
(deep) 

MW-Al 5 18 90 7.0 0.4 0.2 
(shallow) 
MW-A2 5 16 80 1.2 0.4 0.2 
(deep) 

MW-A3 3 75 225 1.4 0.6 0.2 
(shallow) 
MW-A4 3 25 75 0.2 0.2 0.2 
(shallow) 
MW-Bl 4 21 84 0.4 0.4 0.4 
(shallow) 
MW-B2 3 23 69 0.6 0.6 0.4 
(deep) 

MW-B3 5 40 200 0.2 0.2 0.4 
(shallow) 
MW-Cl 3 21 63 0.6 0.2 0.4 
(shallow) 
MW-C2 3 17 51 0.4 0.4 0.4 
(deep) 

MW-El 5 12 60 7.0 NA 0.2 
(shallow) 
MW-E2 5 15 75 9.0 NA 0.2 
(deep) 

MW-Fl 5 15 75 0.4 0.4 0.4 
(shallow) 
MW-F2 5 16 80 1.2 0.4 0.2 
(deep) 

MW-F3 5 17 85 1.2 0.5 0.2 
(shallow) 
MW-F4 5 15 75 0.4 0.4 0.4 

(shallow) 
MW-GI 3 15 45 1.0 0.6 0.4 
(shallow) 
MW-G2 4 16 64 1.0 0.6 0.4 
(deep) 

MW-G3 5 15 60 1.0 0.6 0.4 
(shallow) 
MW-G4 2.5 45 112.5 0.8 0.4 0.4 
(shallow) 
MW-JI 5 10 50 0.4 0.4 0.4 

(shallow) 
MW-J2 3 12 36 0.4 0.4 0.4 
(deep) 

*Headspace readings taken directly over water surface in 5-gallon bucket at 
completion of well development. 
NA= Not available. 

Johnson Controls 
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Monitoring 
Well !.D. 

MW-BCKI 
(shallow) 

MW-BCK2 
(deep) 

MW-BCK3 
(intermediate) 

MW-Al 
(shallow) 
MW-A2 
(deep) 

MW-A3 
(shallow) 
MW-A4 
(shallow) 
MW-Bl 

(shallow) 
MW-B2 
(deep) 

MW-B3 
(shallow) 
MW-B4 

(intermediate) 

MW-Cl 
(shallow) 
MW-C2 
(deep) 

MW-C3 
(shallow) 
MW-El 
(shallow) 

MW-E2 
(deep) 

MW-Fl 
(shallow) 
MW-F2 
(deep) 

MW-F3 
(shallow) 
MW-F4 

(shallow) 
MW-F5 

(intermediate) 

Johnson Controls 

20209-020-121 

TABLE3-14 

WELL DEVELOPMENT 
PHASEIIRFI 

JOHNSON CONTROLS, lNC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICillGAN 

Pumping Rate Time Pumped Total Pumped HNu Readings (eem) 
(gal/min) (minutes) (gallons) Onset* Completion* Background 

5 II 55 NA NA NA 

5 15 75 0.2 02 0.2 

4 119 475 NA NA NA 

5 18 90 7.0 0.4 0.2 

5 16 80 1.2 0.4 0.2 

3 75 225 1.4 0.6 0.2 

3 25 75 0.2 0.2 0.2 

4 21 84 0.4 0.4 0.4 

3 23 69 0.6 0.6 0.4 

5 40 200 0.2 0.2 0.4 

NA NA 45 NA NA NA 

3 21 63 0.6 0.2 0.4 

3 17 51 0.4 0.4 0.4 

5 66 330 NA NA NA 

5 12 60 7.0 NA 0.2 

5 15 75 9.0 NA 0.2 

5 15 75 0.4 0.4 0.4 

5 16 80 1.2 0.4 0.2 

5 17 85 1.2 0.5 0.2 

5 15 75 0.4 0.4 0.4 

5 66 330 NA NA NA 

10/04/01 
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TABLE 3-14 (Continued} 

Monitoring Pumping Rate Time Pumped Total Pumped HNu Readings (E~m) 
Well I.D. (gal/min) (minutes) (gallons) Onset* Completion* Background 

MW-Gl 3 15 45 1.0 0.6 0.4 
(shallow) 
MW-G2 4 16 64 1.0 0.6 0.4 

(deep) 

MW-G3 5 15 60 1.0 0.6 0.4 
(shallow) 
MW-G4 2.5 45 112.5 0.8 0.4 0.4 
(shallow) 
MW-Jl 5 10 50 0.4 0.4 0.4 

(shallow) 
MW-J2 3 12 36 0.4 0.4 0.4 
(deep) 

MW-J3 NA NA 116 NA NA NA 
(intermediate) 

MW-J4 5 22 110 NA 0.8 0.6 
(shallow) 
MW-Kl 5 76 380 NA NA NA 
(shallow) 

MW-LI 5 110 550 NA NA NA 
(shallow) 
MW-OS1 5 66 330 NA NA NA 
(shallow) 
MW-OS2 5 66 330 NA NA NA 
(shallow) 
MW-OS3 5 66 330 NA NA NA 
(shallow) 

*Headspace readings taken directly over water surface in 5-gallon bucket at onset and upon completion of well development. 

NA= Not available. 

Johnson Controls 

20209-020-121 Page 2 of2 
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TABLE3-15 

SUMMARY OF GROUNDWATER ELEVATIONS • PHASE II RF! 
JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS. FOWLERVILLE, MICHIGAN 

Februa!)'. 81 1994 Februa!)'. 15! 1994 A2ril 261 1994 

Reference Depth to Groundwater Depth to Groundwater Depth to Groundwater 

Boring Elevation Water Elevation Water Elevation Water Elevation 

Number (feet) (feet) (feet) (feet) (feet) (feet) (feet) 

MW-BCK I 886.98 3.95 883.03 4.12 882.86 3.89 883.09 
MW-BCK2 887.55 4.51 883.04 4.69 882.86 4.41 883.14 

MW-BCK3 887.08 4.04 883.04 4.22 882.86 3.97 883.11 
MW-Al 888.66 8.79 879.87 9.06 879.60 8.99 879.67 
MW-A2 887.40 7.31 880.09 7.44 879.96 

MW-A3 887.09 7.07 880.02 7.35 879,74 7.30 879.79 

MW-A4 888.49 7.96 880.53 8.19 880.30 8.02 880.47 

MW-Bl 888.83 8.83 880.00 9.14 879.69 9.17 879.66 
MW-B2 886.82 6.24 880.58 6.31 880.51 
MW-B3 889.15 7.32 881.83 7.51 881.64 7.08 882.07 
MW-B4 889.15 8.03 881.12 8.21 880.94 7.98 88L17 
MW-Cl 888.80 6.99 881.81 7.18 881.62 6.79 882.01 
MW-C2 888.93 7.30 881.63 7.17 881.76 
MW-C3 889.02 7.92 881.10 9.13' 879.89 
MW-El 888.39 8.02 880.37 8.12 880.27 7,92 880.47 
MW-E2 888.65 7.88 880.77 8.05 880.60 
MW-E3 887.88 7.48 880.40 7.71 880.17 7.51 880.37 
MW-Fl 883.72 4.14 879.58 4.50 879.22 4.50 879.22 
MW-F2 884.33 3.98 880.35 3.98 880.35 
MW-F3 884.50 4.96 879.54 5.36 879.14 5.52 878.98 
MW-F4 884.76 5.04 879.72 5.39 879.37 5.47 879.29 
MW-F5 886.88 7.24 879.64 7.16 879.72 
MW-GI 885.41 5.10 880.31 5.42 879,99 4.82 880.59 
MW-O2 883.84 2.60 881.24 
MW-O3 884.12 8,8Jt 875.31 
MW-O4 886.82 3.88 882.94 
MW-JI 888.24 6.56 881.68 6.77 881.47 6.39 881.85 
MW-J2 888.99 7.97 881.02 8.02 880.97 
MW-J3 887.68 7.30 880.38 7.36 880.32 7.19 880.49 
MW-J4 888.39 6.49 881.90 6.69 881.70 6.30 882.09 
MW-Kl 890.03 7.87 882.16 8.05 881.98 7.60 882.43 
MW-LI 891.54 8.11 883.43 8.32 883.22 7.05 884.49 

OS-I 883.02 3.30 879.72 3.60 879.42 3.60 879.42 

OS-2 883.62 3.48 880.14 3.69 879.93 NC NC 
OS-3 884.15 4.26 879.89 4.55 879.60 4.52 879.63 

"-"=Not obtained, frozen well 

Johnson Control; = Approximately 0.25 foot of free-product encountered; t = Possible measurement error; NC= Not collected, damaged well 10/04/01 
20209-020-121 



Boring 

Number 

MW-BCK 
MW-Al 
MW-A2 
MW-A3 
MW-A4 
MW-Bl 
MW-B2 

MW-B3 
MW-Cl 
MW-C2 
MW-C2 
MW-El 
MW-E2 
MW-Fl 
MW-F2 
MW-F3 
MW-F4 
MW-GI 
MW-G2 
MW-G3 
MW-G4 
MW-JI 
MW-J2 
RC-I 
RC-2 
RC-3 
RC-4 
RC-5 

NR - Not required 

Johnson Controls 
20209-020- I 2 I 

TABLE3-16 

MONITORING WELL AND RED CEDAR RIVER SAMPLING DETAILS AND FIELD PARAMETERS. PHASE I RF! 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS • FOWLERVILLE, MICHIGAN 

Volume of 

Depth to Total Well Water Standing Volume of 

Date Water Depth in Well Water Purged pH Conductivity Temperature 

Sampled (feet) (feet) (gallons) (gallons) (SU) (µmhos/cm) (OF) 

4/24/1991 4.00 42.73 6.6 23 7.28 507 51.6 

4/25/1991 7.47 19.61 2.1 9.5 6.89 514 51.3 

4/25/1991 5.96 35.67 5.1 17.5 7.10 513 53.3 

5/211991 6.70 20.79 2.4 10 7.39 386 49.4 

5/211991 7.74 19.25 2.0 II 7.00 452 47.8 

5/1/1991 8.73 20.71 2.0 8 7.22 651 47.2 

5/1/1991 5.20 40.88 6.1 22 7.40 507 50.9 

5/1/1991 6.44 19.29 2.2 10 7.20 511 47.0 

4/24/1991 5.39 20.75 2.6 II 7.04 1,335 50.1 

4/24/1991 5.89 45.63 6.8 25 7.15 521 55.l 

5/8/1991 6.75 45.63 6.6 22 7.26 503 51.9 

4/24/1991 6.32 20.78 2.5 10 6.99 617 47.0 

5/4/1991 6.63 42.06 6.0 20 7.32 506 52.3 

4/30/1991 3.54 18.60 2.6 16 7.32 768 48.5 

4/30/1991 3.28 47.02 7.4 25 7.32 807 51.8 

5/211991 4.86 20.17 2.6 14 7.04 1,794 48.0 

5/2/1991 4.84 20.61 2.7 14 7.49 391 48.1 

4/30/1991 4.36 20.79 2.8 12 6.89 619 47.8 

4/30/1991 1.91 48.48 7.9 25 7.39 593 49.9 

5/211991 3.50 21.12 3.0 14 7.49 477 45.9 

4/30/1991 3.62 21.67 3.1 16 7.19 862 47.6 

2124/1991 4.97 20.78 2.7 14 7.46 373 47.0 

4/24/1991 7.01 42.05 6.0 24 7.16 704 50.3 

4/22/1991 NR NR NR NR 7.69 373 48.2 

4/22/1991 NR NR NR NR 7.82 345 43.5 

4/19/1991 NR NR NR NR 8.01 473 49.0 

4/19/1991 NR NR NR NR 7.74 478 50.4 

4/18/1991 NR NR NR NR 7.80 491 54.4 

10/04/01 



TABLE3-17 

MONITORING WELL SAMPLING DETAILS AND FIELD PARAMETERS· PHASE II RF! 

JOHNSON CONTROLS, INC. 
FORlVIER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Volume of 
Depth to Total Well Water Standing Volume of 

Boring Date Water Depth in Well Water Purged pH Conductivity Temperature 
Number Sampled (feet) (feet) (gallons) (gallons) (SU) (µmhos/cm) ("F) 

MW-BCK 1 2/22/1994 3.36 15.5 12.14 10 7.41 1,104 43.5 
MW-BCK2 1/29/1994 4.4 42.70 38.30 22 7.28 764 50.9 
MW-BCK3 2/22/1994 3.46 31.5 28.04 17 7.35 688 49.l 

MW-Al 1/29/1994 8.24 18.85 10.61 7 6.91 209 48.8 
MW-A2 1/29/1994 6.78 19.20 13.04 9 7.42 234 51.3 
MW-A3 1/29/1994 6.58 20.9 14.32 10 7.28 197 48.3 
MW-A4 1/29/1994 7.56 18.75 l l.!9 5 7.30 158.9 42.0 
MW-Bl 2/18/1994 9.1 I 20.55 11.44 10 7.15 1,184 47.8 
MW-B2 2/18/1994 6.44 40.8 34.38 20 7.40 743 50.6 
MW-B3 2/18/1994 7.39 19.18 11.79 11 7.60 1,461 44.4 
MW-B4 2/24/1994 6.47 31.45 24.98 17 9.07 660 44.7 
MW-Cl 2/21/1994 5.57 20.6 15.03 15 7.80 1,416 43.1 
MW-C2 2121/1994 5.77 45.5 39.73 22 7.52 707 49.2 
MW-C3 2124/1994 7.08 15.5 8.42 8 6.64 910 41.9 
MW-El 2/20/1994 6.47 20.7 14.23 10 7.61 959 42.5 
MW-E2 2/20/1994 6.33 42.5 36.17 25 8.76 688 48.5 
MW-E3 2/23/1994 5.99 16.35 10.36 7.5 7.19 862 40.3 
MW-Fl 2/20/1994 1.83 18.63 16.80 15 8.28 867 43.5 
MW-F2 2120/1994 2.35 47.25 44.90 26 7.63 1,088 46.6 
MW-F3 2/19/1994 3.92 20.65 16.73 8 6.85 2,350 45.5 

MW-F3 (Dup) 2/22/1994 2.38 20.65 18.27 12 6.98 2,590 44.1 
MW-F4 2/2011994 2.99 20.02 17.21 12 7.29 390 44.8 
MW-F5 2/2411994 5.56 31.9 26.34 20 6.81 536 48.0 
MW-GI 2/1911994 4.36 20.85 16.49 12 6.69 960 43.2 
MW-O2 2/19/1994 2.63 48.1 45.47 26 7.36 864 46.2 
MW-G3 2/19/1994 3.53 21.05 17.52 11 7.23 843 43.2 
MW-O4 2/19/1994 3.9 21.15 17.25 12 7.10 1,674 44.2 
MW-JI 2/2111994 5.21 20.6 15.41 12 7.84 1,106 44.3 
MW-12 2/21/1994 6.02 40.5 34.48 23 7.24 1,052 47.5 
MW-J3 2124/1994 5.84 30.5 24.66 12.00 9.69 2,570 45.7 
MW-14 2123/1994 5.20 14.20 9.0 10 7.3 1,340 40.7 
MW-Kl 2/22/1994 6.70 14.2 7.50 8 7.28 1,192 40.8 
MW-LI 2/2211994 7.36 15.5 8.14 7 6.85 819 38.0 

NR - Not required 

Johnson Controls 
20209-020-121 
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TABLE3-18 

SUMMARY OF PHOTOIONIZATION DETECTOR (PID) READINGS 
PHASEIRFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Depth PID Reading 
SampleI.D. (feet) Date (ppm) 

B-1 0.5 to 2 4/18/1991 0.4 
B-1 2 to 3.5 4/18/1991 2.8 
B-1 3.5 to 5 4/18/1991 18.0 
B-1 5 to 6.5 4/18/1991 60.0 

B-2 Oto 1.5 4/18/1991 ND 
B-2 1.5 to 3 4/18/1991 0.6 
B-2 3 to 4.5 4/18/1991 0.5 
B-2 4.5 to 6 4/18/1991 7.1 

B-3 1.5 to 3 4/18/1991 0.8 
B-3 3 to 4.5 4/18/1991 2.6 
B-3 4.5 to 6 4/18/1991 1.8 
B-3 6 to 7.5 4/18/1991 2.6 

B-4 Oto 2 4/18/1991 ND 
B-4 2 to4 4/18/1991 0.7 
B-4 4 to 6 4/18/1991 0.6 

B-5 0 to2 4/18/1991 ND 
B-5 2 to 4 4/18/1991 3.3 
B-5 4 to 6 4/18/1991 0.7 

B-6 4 to 6 4/18/1991 0.6 

C-1 1.5 to 3 4/18/1991 ND 
C-1 3 to 4.5 4/18/1991 4.6 
C-1 4.5 to 6 4/18/1991 1.0 
C-1 6 to 7.5 4/18/1991 30.0 

C-2 Oto 1.5 7/24/1991 0.7 
C-2 1.5 to 3 7/24/1991 0.2 
C-2 3 to 4.5 7/24/1991 36.0 
C-2 4.5 to 6 7/24/1991 3.0 
C-2 6 to 7.5 7/24/1991 2.8 

E-1 0 to 1.5 4/24/1991 0.2 
E-1 1.5 to 3 4/24/1991 0.2 
E-1 3 to 4.5 4/24/1991 0.2 
E-1 4.5 to 6 4/24/1991 32.0 

Johnson Controls 
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TABLE 3-18 (Continued) 

Depth 
SampleI.D. (feet) Date 

E-2 3 to 4.5 4/24/1991 

J-1 Oto l.5 4/24/1991 
J-1 1.5 to 3 4/24/1991 
J-1 3 to 4.5 4/24/1991 
J-1 4.5 to 6 4/24/1991 

J-2 Oto 1.5 4/24/1991 
J-2 1.5 to 3 4/24/1991 
J-2 3 to 4.5 4/24/1991 
J-2 4.5 to 6 4/24/1991 

K-1 Oto 1.5 4/24/1991 
K-1 1.5 to 3 4/24/1991 
K-1 3 to 5 4/24/1991 

K-2 Oto 1.5 4/24/1991 
K-2 1.5 to 3 4/24/1991 

L-1 0.5 to 2 4/24/1991 
L-1 2 to 3.5 4/24/1991 
L-1 3.5 to 5.5 4/24/1991 
L-1 5.5 to 7.5 4/24/1991 

PID = HNu photoionization detector, equipped with a 10.2 probe. 
ND = Not detected above background concentrations. 

Johnson Controls 
20209-020-121 Page 2 of2 

PID Reading 
(ppm) 

0.2 

l.8 
l.O 

80.0 
60.0 

0.2 
0.3 
0.3 
0.3 

1.2 
38.0 
18.0 

0.3 
0.3 

3.0 
2.0 

20.0 
3.0 
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Johnson Controls 
20209-020-121 

TABLE 3-19 

SUMMARY OF PHOTOIONIZATION DETECTOR (PID) READINGS 
PHASEHRFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS -FOWLERVILLE, MICHIGAN 

Depth PID Reading 
Sample I.D. (feet) Date (ppm) 

GB-I 0 to 2.0 1/24/1994 2.2 
GB-I 2.0 to 4.0 1/24/1994 <I 
GB-I 4.0 to 6.0 1/24/1994 <I 
GB-I 6.0 to 8.0 1/24/1994 <I 

GB-2 0 to 2.0 1/25/1994 <l 
GB-2 2.0to4.0 1/25/1994 <I 
GB-2 4.0 to 6.0 1/25/1994 <I 

GB-3 0 to 2.0 1/25/1994 <I 
GB-3 2.0 to 4.0 1/25/1994 <l 
GB-3 4.0 to 6.0 1/25/1994 <l 

GB-4 0 to 2.0 2/3/1994 <I 
GB-4 2.0 to 4.0 2/3/1994 <I 
GB-4 4.0 to 6.0 2/3/1994 <I 

GB-5 0 to 2.0 2/3/1994 <I 
GB-5 2.0 to 4.0 2/3/1994 <I 
GB-5 4.0 to 6.0 2/3/1994 

GB-6 0 to 2.0 2/3/1994 <I 
GB-6 2.0 to 4.0 2/3/1994 <l 
GB-6 4.0 to 6.0 2/3/1994 <l 

GB-7 0 to 2.0 2/3/1994 <I 
GB-7 2.0 to 4.0 2/3/1994 <I 
GB-7 4.0 to 6.0 2/3/1994 <I 

GB-8 0 to 2.0 2/3/1994 <I 
GB-8 2.0 to 4.0 2/3/1994 <I 
GB-8 4.0 to 6.0 2/3/1994 <I 

GB-9 0 to 2.0 2/1/1994 <l 
GB-9 2.0 to 4.0 2/1/1994 <I 
GB-9 4.0 to 6.0 2/1/1994 <I 
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TABLE 3-19 (Continued) 

Depth PID Reading 
SampleI.D. (feet) Date (ppm) 

GB-10 0 to 2.0 2/3/1994 <I 
GB-10 2.0 to 4.0 2/3/1994 <I 
GB-10 4.0 to 6.0 2/3/1994 <I 

GB-II 0 to 2.0 1/28/1994 <l 
GB-II 2.0 to 4.0 1/28/1994 <I 
GB-ll 4.0 to 6.0 1/28/1994 <1 

GB-12 0 to 2.0 2/1/1994 <I 
GB-12 2.0 to 4.0 2/1/1994 <1 
GB-12 4.0to 6.0 2/1/1994 <I 

GB-13 0 to 2.0 2/1/1994 <I 
GB-13 2.0to4.0 2/1/1994 <I 
GB-13 4.0 to 6.0 2/1/1994 <1 

GB-14 0 to 2.0 2/1/1994 <I 
GB-14 2.0 to 4.0 2/1/1994 <I 
GB-14 4.0 to 6.0 2/1/1994 <I 

GB-15 0 to 2.0 2/2/1994 <l 
GB-15 2.0 to 4.0 2/2/1994 <l 
GB-15 4.0 to 6.0 2/2/1994 <I 

GB-16 0 to 2.0 2/2/1994 <l 
GB-16 2.0 to 4.0 2/2/1994 <I 
GB-16 4.0 to 6.0 2/2/1994 <I 

GB-17 0 to 2.0 2/2/1994 <I 
GB-17 2.0 to 4.0 2/2/1994 <1 
GB-17 4.0 to 6.0 2/2/1994 <I 

GB-18 0 to 2.0 2/2/1994 <l 
GB-18 2.0 to 4.0 2/2/1994 <I 
GB-18 4.0 to 6.0 2/2/1994 <I 

GB-19 0 to 2.0 2/2/1994 <I 
GB-19 2.0 to 4.0 2/2/1994 <I 
GB-19 4.0 to 6.0 2/2/1994 <I 

GB-20 0 to 2.0 2/2/1994 <l 
GB-20 2.0 to 4.0 2/2/1994 <I 
GB-20 4.0 to 6.0 2/2/1994 <l 

Johnson Controls 
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TABLE 3-19 (Continued) 

Depth PID Reading 
Sample l.D. (feet) Date (ppm) 

GB-21 0 to 2.0 2/2/1994 <I 
GB-21 2.0 to 4.0 2/2/1994 <1 
GB-21 4.0to 6.0 2/2/1994 <l 

GB-22 0 to 2.0 2/2/1994 <1 
GB-22 2.0 to 4.0 2/2/1994 <1 
GB-22 4.0 to 6.0 2/2/1994 <1 

GB-23 0 to 2.0 2/2/1994 <1 
GB-23 2.0 to4.0 2/2/1994 <1 
GB-23 4.0 to 6.0 2/2/1994 <l 

GB-24 0 to 2.0 2/3/1994 <l 
GB-24 2.0 to 4.0 2/3/1994 <1 
GB-24 4.0 to 6.0 2/3/1994 <1 

GB-25 0 to 2.0 1/25/1994 <1 
GB-25 2.0 to 4.0 l/25/1994 <l 
GB-25 4.0 to 6.0 1/25/1994 <l 

GB-26 0 to 2.0 1/25/1994 <1 
GB-26 2.0 to 4.0 1/25/1994 <l 
GB-26 4.0 to 6.0 l/25/1994 <l 

GB-27 0 to 2.0 1/26/1994 <1 
GB-27 2.0 to 4.0 1/26/1994 <1 
GB-27 4.0 to 6.0 1/26/1994 <1 

GB-28 0 to 2.0 1/26/1994 <l 
GB-28 2.0 to 4.0 1/26/1994 <l 
GB-28 4.0 to 6.0 1/26/1994 <1 

GB-29 0 to 2.0 1/26/1994 <I 
GB-29 2.0 to 4.0 1/26/1994 <1 
GB-29 4.0 to 6.0 1/26/1994 <l 

GB-30 0 to 2.0 1/26/1994 <1 
GB-30 2.0 to 4.0 1/26/1994 <1 
GB-30 4.0 to 6.0 1/26/1994 <1 

GB-31 0 to 2.0 1/26/1994 <l 
GB-31 2.0 to 4.0 1/26/1994 <l 
GB-31 4.0 to 6.0 1/26/1994 <l 

Johnson Controls 
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Johnson Controls 
20209-020-121 

Sample I.D. 

GB-32 
GB-32 
GB-32 

GB-33 
GB-33 
GB-33 

GB-34 
GB-34 
GB-34 

GB-35 
GB-35 
GB-35 

GB-36 
GB-36 
GB-36 

GB-37 
GB-37 
GB-37 

GB-38 
GB-38 
GB-38 

GB-39 
GB-39 
GB-39 

GB-41 
GB-41 
GB-41 

GB-42 

GB-42 
GB-42 
GB-42 

TABLE 3-19 (Continued) 

Depth 
(feet) Date 

Oto 2.0 1/26/1994 
2.0to 4.0 1/26/1994 
4.0 to 6.0 1/26/1994 

Oto 2.0 1/28/1994 
2.0 to 4.0 1/28/1994 
4.0 to 6.0 1/28/1994 

Oto 2.0 1/28/1994 
2.0 to 4.0 1/28/1994 
4.0 to 6.0 1/28/1994 

0 to 2.0 1/28/1994 
2.0to4.0 1/28/1994 
4.0to 6.0 1/28/1994 

0 to 2.0 1/28/1994 
2.0 to4.0 1/28/1994 
4.0to 6.0 1/28/1994 

0 to 2.0 1/28/1994 
2.0to4.0 1/28/1994 
4.0 to 6.0 1/28/1994 

0 to 2.0 2/3/1994 
2.0 to 4.0 2/3/1994 
4.0 to 6.0 2/3/1994 

0 to 2.0 1/13/1994 
2.0 to 4.0 1/13/1994 
4.0 to 6.0 1/13/1994 

0 to 2.0 1/17/1994 
2.0 to 4.0 1/17/1994 
4.0 to 6.0 1/17/1994 

0 to 2.0 1/24/1994 
2.0 to 4.0 1/24/1994 
4.0 to 6.0 1/24/1994 
6.0 to 8.0 1/24/1994 

Page 4 of 11 

PID Reading 
(ppm) 

<I 
<I 
<l 

<l 
<l 
<1 

<1 
<l 
<1 

<I 
<l 
<1 

<1 
<1 
<I 

<1 
<1 
<I 

<I 
<1 
<1 

<1 
4 
<l 

<I 

<I 
<I 

<1 
<I 
<l 
<I 
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Johnson Controls 

20209-020- 121 

SampleI.D. 

GB-43 
GB-43 
GB-43 
GB-43 
GB-43 

GB-44 
GB-44 
GB-44 
GB-44 

GB-45 
GB-45 
GB-45 

GB-46 
GB-46 
GB-46 

GB-47 
GB-47 
GB-47 

GB-48 
GB-48 
GB-48 

GB-49 
GB-49 
GB-49 
GB-49 

GB-50 
GB-50 
GB-50 
GB-50 

GB-51 

GB-51 
GB-51 
GB-51 

TABLE 3-19 (Continued) 

Depth 
(feet) Date 

0 to 2.0 1/24/1994 

2.0 to 4.0 1/24/1994 

4.0 to 6.0 1/24/1994 

6.0 to 8.0 1/24/1994 

8.0 to 10.0 1/24/1994 

0 to 2.0 1/24/1994 
2.0 to 4.0 1/24/1994 

4.0 to 6.0 1/24/1994 

6.0 to 8.0 1/24/1994 

0 to 2.0 1/25/1994 

2.0 to 4.0 1/25/1994 

4.0 to 6.0 1/25/1994 

0 to 2.0 1/25/1994 
2.0to4.0 1/25/1994 
4.0 to 6.0 1/25/1994 

0 to 2.0 1/11/1994 

2.0 to 4.0 1/11/1994 

4.0 to 6.0 1/11/1994 

0 to 2.0 1/11/1994 

2.0 to 4.0 1/11/1994 

4.0 to 6.0 1/11/1994 

0 to 2.0 1/24/1994 

2.0 to 4.0 1/24/1994 

4.0 to 6.0 1/24/1994 

6.0 to 8.0 1/24/1994 

0 to 2.0 1/25/1994 

2.0 to 4.0 1/25/1994 

4.0 to 6.0 1/25/1994 

6.0 to 8.0 1/25/1994 

0 to 2.0 1/25/1994 

2.0 to 4.0 1/25/1994 

4.0 to 6.0 1/25/1994 

6.0 to 8.0 1/25/1994 
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PID Reading 
(ppm) 

<l 
<l 
3 

3 

<l 

<l 
<l 
<1 
<l 

<l 
<l 
<1 

<l 

<1 

<1 
<1 

<l 
<1 

<I 

2.5 
15 

10.8 
<1 

<1 
<1 

<l 

<l 

<1 
<1 

<1 

<1 
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TABLE 3-19 (Continued) 

Depth PID Reading 
SampleI.D. (feet) Date (ppm) 

GB-52 0 to 2.0 1/14/1994 <1 
GB-52 2.0 to 4.0 1/14/1994 <1 
GB-52 4.0 to 6.0 1/14/1994 <l 

GB-53 0 to 2.0 1/13/1994 <l 
GB-53 2.0 to 4.0 1/13/1994 <l 
GB-53 4.0 to 6.0 1/13/1994 <l 

GB-54 0 to 2.0 1/13/1994 <1 
GB-54 2.0 to 4.0 1/13/1994 <1 
GB-54 4.0 to 6.0 1/13/1994 <l 

GB-55 0 to 2.0 1/14/1994 I 
GB-55 2.0 to 4.0 1/14/1994 l 
GB-55 4.0 to 6.0 l/14/1994 

GB-56 0 to 2.0 l/13/1994 <I 
GB-56 2.0 to 4.0 1/13/1994 <l 
GB-56 4.0 to 6.0 1/13/1994 <I 

GB-57 0 to 2.0 1/14/1994 <l 
GB-57 2.0 to 4.0 1/14/1994 <I 
GB-57 4.0 to 6.0 1/14/1994 <1 

GB-58 0 to 2.0 1/25/1994 <l 
GB-58 2.0 to 4.0 1/25/1994 <I 
GB-58 4.0 to 6.0 1/25/1994 <I 

GB-59 0 to 2.0 1/24/1994 <l 
GB-59 2.0 to 4.0 1/24/1994 3.4 
GB-59 4.0 to 6.0 1/24/1994 2 

GB-60 0 to 2.0 1/11/1994 <1 
GB-60 2.0 to 4.0 1/11/1994 <1 
GB-60 4.0 to 6.0 1/11/1994 1 

GB-61 0 to 2.0 1/11/1994 <I 
GB-61 2.0 to 4.0 1/11/1994 <l 
GB-61 4.0 to 6.0 1/11/1994 <I 

GB-62 0 to 2.0 1/24/1994 <1 
GB-62 2.0 lo 4.0 1/24/1994 <l 
GB-62 4.0 to 6.0 1/24/1994 5.2 

Johnson Controls 
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TABLE 3-19 (Continued) 

Depth PID Reading 

SampleI.D. (feet) Date (ppm) 

GB-63 0 to 2.0 1/25/1994 6 

GB-63 2.0 to 4.0 1/25/1994 <l 
GB-63 4.0 to 6.0 1/25/1994 <I 

GB-64 0 to 2.0 1/12/1994 2 

GB-64 2.0 to 4.0 1/12/1994 <l 
GB-64 4.0 to 6.0 1/12/1994 1.4 

GB-65 0 to 2.0 1/13/1994 <I 
GB-65 2.0 to 4.0 1/13/1994 <I 
GB-65 4.0 to 6.0 1/13/1994 <I 

GB-66 0 to 2.0 1/13/1994 <I 

GB-66 2.0 to 4.0 1/13/1994 <I 
GB-66 4.0 to 6.0 1/13/1994 <I 

GB-67 0 to 2.0 1/14/1994 <I 
GB-67 2.0 to 4.0 1/14/1994 <I 
GB-67 4.0 to 6.0 1/14/1994 <I 

GB-68 0 to 2.0 1/12/1994 1.2 

GB-68 2.0 to 4.0 1/12/1994 15.4 

GB-68 4.0 to 6.0 1/12/1994 2.5 

GB-69 0 to 2.0 1/25/1994 6.6 
GB-69 2.0 to 4.0 1/25/1994 <l 

GB-69 4.0 to 6.0 1/25/1994 <l 

GB-70 0 to 2.0 1/24/1994 <l 

GB-70 2.0 to 4.0 1/24/1994 <I 
GB-70 4.0 to 6.0 1/24/1994 <l 

GB-71 0 to 2.0 1/24/1994 <l 
GB-71 2.0 to 4.0 1/24/1994 <l 
GB-71 4.0 to 6.0 1/24/1994 <l 

GB-72 0 to 2.0 1/26/1994 <l 

GB-72 2.0 to 4.0 1/26/1994 <l 

GB-72 4.0 to 6.0 1/26/1994 <I 

GB-73 0 to 2.0 1/24/1994 4.2 

GB-73 2.0 to 4.0 1/24/1994 8.2 

GB-73 4.0 to 6.0 1/24/1994 <l 

Johnson Controls 
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Johnson Controls 
20209-020-121 

Sample I.D. 

GB-74 
GB-74 
GB-74 

GB-75 
GB-75 
GB-75 
GB-75 

GB-76 
GB-76 
GB-76 
GB-76 

GB-77 
GB-77 
GB-77 

GB-78 
GB-78 
GB-78 

GB-79 
GB-79 
GB-79 

GB-80 
GB-80 
GB-80 
GB-80 

GB-81 

GB-81 
GB-81 
GB-81 
GB-81 

GB-82 
GB-82 

GB-82 
GB-82 

TABLE 3-19 (Continued) 

Depth 
(feet) Date 

0 to 2.0 1/22/1994 

2.0 to 4.0 1/22/1994 
4.0 to 6.0 1/22/1994 

0 to 0.5 1/22/1994 
0.5 to 2.0 1/22/1994 
2.0 to 4.0 1/22/1994 
4.0 to 6.0 1/22/1994 

0 to 2.0 1/22/1994 
2.0 to4.0 1/22/1994 

4.0 to 6.0 1/22/1994 

6.0 to 8.0 1/22/1994 

0 to 2.0 1/23/1994 
2.0 to 4.0 1/23/1994 
4.0to 6.0 1/23/1994 

0 to2.0 1/23/1994 

2.0 to 4.0 1/23/1994 

4.0 to 6.0 1/23/1994 

0 to 2.0 1/25/1994 
2.0 to 4.0 1/25/1994 
4.0 to 6.0 1/25/1994 

0 to 2.0 1/24/1994 

2.0 to 4.0 1/24/1994 

4.0 to 6.0 1/24/1994 

6.0 to 8.0 1/24/1994 

0 to 2.0 1/22/1994 

2.0 to 4.0 1/22/1994 

4.0 to 6.0 1/22/1994 

6.0 to 8.0 1/22/1994 

8.0 to 10.0 1/22/1994 

0 to 2.0 1/22/1994 

2.0 to 4.0 1/22/1994 

4.0 to 6.0 1/22/1994 
6.0 to 8.0 1/22/1994 

Page 8 of 11 

PID Reading 
(ppm) 

11 

5.6 
3.4 

<l 
<l 
<l 
<l 

<I 
11.2 
11.2 
16.8 

5 
19.8 
10.4 

<l 
<l 
<l 

<l 
<l 
<l 

<l 
<l 
8.4 
<l 

<l 
16 
6.2 
5.6 
3.6 

<l 
18.6 
24 

18.4 
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Johnson Controls 
20209-020-12 l 

Sample I.D. 

GB-83 
GB-83 
GB-83 

GB-84 
GB-84 
GB-84 

GB-85 
GB-85 
GB-85 

GB-86 
GB-86 
GB-86 

GB-87 
GB-87 
GB-87 

GB-88 
GB-88 
GB-88 

GB-89 
GB-89 
GB-89 
GB-89 
GB-89 

GB-90 
GB-90 
GB-90 

GB-91 
GB-91 
GB-91 

GB-92 
GB-92 
GB-92 

TABLE 3-19 (Continued) 

Depth 
(feet) Date 

Oto.2.0 1/23/1994 
2.0 to 4.0 1/23/1994 
4.0to 6.0 1/23/1994 

0 to 2.0 1/23/1994 
2.0 to 4.0 1/23/1994 
4.0 to 6.0 1/23/1994 

0 to 2.0 1/23/1994 
2.0 to4.0 1/23/1994 
4.0 to 6.0 1/23/1994 

0 to 2.0 1/23/1994 
2.0to 4.0 1/23/1994 
4.0 to 6.0 1/23/1994 

0 to 2.0 1/22/1994 
2.0 to 4.0 1/22/1994 
4.0 to 6.0 1/22/1994 

0 to 2.0 1/24/1994 
2.0 to 4.0 1/24/1994 
4.0to 6.0 1/24/1994 

0 to 2.0 1/24/1994 
2.0 to 4.0 1/24/1994 
4.0 to 6.0 1/24/1994 
6.0 to 8.0 1/24/1994 
8.0to 10.0 1/24/1994 

0 to 2.0 1/22/1994 
2.0 to 4.0 1/22/1994 
4.0 to 6.0 1/22/1994 

0 to 2.0 2/6/1994 
2.0 to 4.0 2/6/1994 
4.0 to 6.0 2/6/1994 

0 to 2.0 2/7/1994 
2.0 to 4.0 217/1994 
4.0 to 6.0 217/1994 

Page 9 of 11 

PID Reading 

(ppm) 

1.4 
7.4 
4.8 

<1 
10 

14.2 

<1 
<1 
1 

1.2 

<l 
<1 

<1 
<1 
<l 

20 

24 
10.2 

<l 
<1 
<I 
1.4 
4.8 

<I 
2.2 
<I 

<1 
<1 
<1 

<1 
<1 
<I 
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Johnson Controls 
20209-020-121 

Sample I.D. 

GB-93 

GB-93 

GB-93 

GB-94 

GB-94 

GB-94 

GB-95 

GB-95 

GB-95 

GB-96 

GB-96 

GB-96 

GB-97 

GB-97 

GB-97 

GB-98 

GB-98 

GB-98 

GB-99 

GB-99 

GB-99 

GB-99 

B-7 

B-7 

B-7 

B-7 

B-7 

C-3 

C-3 

C-3 

C-3 

C-3 

TABLE 3-19 (Continued) 

Depth 
(feet) Date 

0 to 2.0 2/8/1994 
2.0 to 4.0 2/8/1994 
4.0 to 6.0 2/8/1994 

0 to 2.0 2n/1994 
2.0 to 4.0 2n/1994 
4.0 to 6.0 2n/1994 

0 to 2.0 1/22/1994 
2.0 to 4.0 1/22/1994 
4.0 to 6.0 1/22/1994 

0 to 2.0 1/22/1994 
2.0 to 4.0 1/22/1994 
4.0 to 6.0 1/22/1994 

0 to 2.0 1/22/1994 
2.0 to 4.0 1/22/1994 
4.0 to 6.0 1/22/1994 

0 to 2.0 1/22/1994 
2.0 to 4.0 1/22/1994 
4.0 to 6.0 1/22/1994 

0 to 2.0 1/23/1994 
2.0 to 4.0 1/23/1994 
4.0 to 6.0 1/23/1994 
6.0 to 8.0 1/23/1994 

0 to 2.0 1/23/1994 
2.0 to 4.0 1/23/1994 
4.0 to 6.0 1/23/1994 
6.0 to 8.0 1/23/1994 
8.0 to 9.0 1/23/1994 

0 to 2.0 1/23/1994 
2.0 to 4.0 1/23/1994 
4.0 to 6.0 1/23/1994 
6.0 to 8.0 1/23/1994 
8.0 to 10.0 1/23/1994 

Page 10 of 11 

PID Reading 

(ppm) 

<I 

<I 

<I 

<I 

<I 

<I 

<1 

<1 

<1 

<l 

<I 
<I 

2 

<1 

<1 

2.8 

4.8 

2 

22 

24 

25 

<I 

<l 

<l 

<l 
10.4 

1.2 

10.4 

15 

12.4 
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TABLE 3-19 (Continued) 

Depth 
Sample I.D. (feet) Date 

E-3 Oto 2.0 2/3/1994 
E-3 2.0 to 4.0 2/3/1994 
E-3 4.0 to 6.0 2/3/1994 
E-3 6.0 to 8.0 2/3/1994 

PID = HNu photoionization detector, equipped with a 10.2 probe. 
- = Not recorded. 

Johnson Controls 

20209-020-12 l Page 11 of 11 

PID Reading 
(ppm) 

<I 
4 
17 

<l 

10/04/01 



TABLE3-20 

ESTIMATED SLUDGE VOLUMES 
JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Location 

UnitF 

Unit F, Total 

UnitG 
Sludge Area No. I 

Sludge Area No. 2 

Sludge Area No. 3 
Unit G, Total 

UnitH 
Unit H, Total 

UnitI 
Unit I, Total 

Total Estimated Sludge 
(Units F, G, H, and I) 

Measured Sludge 
Thickness* 

(feet) 

F!TR-1 = 1.9 
F!TR-2= 2.0 
F/fR-3 = 2.5 

G/TR-1 = 0.4 
G/TR-2 =0.4 

G!TR-3 = 1.8 
G!TR-4 = 3.1 
G!TR-5 =4.0 
G/TR-6 = 2.2 

2.0** 

0.17** 

0.5** 

* Measured at exploratory trench locations. 

** Excavation performed manually. 

Johnson Controls 

20209-020-121 

Estimated 
Average 
Sludge Estimated 

Thickness Area 
(feet) (square feet) 

2.2 8,800 

0.4 7,400 

3.0 3,800 

2.0 2,200 

0.17 850 

0.5 400 

Estimated 
Sludge 
Volume 

(cubic yards) 

720 

720 

110 

420 

160 
690 

5 

5 

10 
10 

1,425 

10/04/01 



TABLE3-21 

CHRONOLOGY OF PHASE III ACTIVITIES 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY - FOWLERVILLE, MICHIGAN 

May 8, 2000: Johnson Controls, Inc. (JCD submitted the letter regarding "Response to 
Conference Call Comments of May 2, 2000." This letter states a summary of the 
scope of work modifications to the Phase ID Revised RPI Work Plan dated 
December 3, 1999 (and modified March 30, 2000). 

May 25, 2000: Approval letter from U.S. EPA, Region 5 received. 

June 12-16, 2000: Groundwater sampling of21 wells was conducted. Sampling activities 
also included groundwater and river level measurements, and the locating/staking 
of proposed boring locations for the trichloroethylene (TCE) Source Identification 
objective. River sediment sampling was initially scheduled for this week, but was 
postponed due to an abnormally high river level for the season. 

June 19-23, 2000: TCE Source Identification objective commenced. Direct-push 
boreholes (13) were advanced this week as soil samples were logged, screened, 
and selected for laboratory analysis. Mr. Bill Hopkins of Techlaw of Chicago, IL 
oversaw field activities between June 19 and 22, 2000 as a representative of U.S. 
EPA, Region 5. The scope of work for the TCE Identification objective was not 
completed and additional fieldwork was scheduled for the week of July 10-14, 
2000. 

July 10-14, 2000: Completion of TCE Identification objective. Additional 17 borings 
were advanced using direct-push methods. Mr. Bill Hopkins of Techlaw and 
Mr. Juan Thomas of U.S. EPA, Region 5 were present onsite for oversight on July 
11, 2000. A free-product sample was collected from monitoring well MW-C3 on 
July 11, 2000 for fingerprint analysis. 

July 24, 2000: JCI formally requested an extension to conduct the field activities at the 
Former Stanley Tools Facility. This extension was requested in order to collect 
the Red Cedar River samples during a period of low water flow. 

August 9, 2000: U.S. EPA formally approved the request for an extension allowing river 
sediment sampling schedule to be extended to September 11, 2000 and the Phase 
ill RPI report to be submitted by November 20, 2000. 

Johnson Controls 
20209-020-121 
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TABLE 3-21 (Continued) 

September 6-8, 2000: Red Cedar River sediment and riverbank soil sample collection was 
conducted. River sediment samples were collected from 13 river locations (RC-
15 to RC-25). Riverbank soil samples were collected orthogonal from 6 of the 
river sediment locations. Sediment/soil samples were also collected from four 
locations along the south ditch of the facility. Mr. Bill Hopkins of Techlaw and 
Mr. Juan Thomas of U.S. EPA, Region 5 were present for oversight on September 
6 and 7, 2000. An oily seam was observed along the western bank of the Red 
Cedar River, immediately south of a platform dock near Area J. A concrete pipe 
opening was discovered extending from the western bank of the Red Cedar River 
below the present river water level. The pipe was observed to be releasing trace 
amounts of a hydrocarbon. The pipe entrance was packed with an oil-only 
absorbent boom. A second boom was stretched along the western bank of the Red 
Cedar River, immediately south of the dock. 

Johnson Controls 
20209-020-12 I 
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IMPOUNDMENTS 
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C FORMER SETTLING POND 
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* The spill and the ditch are not necessarily solid waste 
management units, but are areas to be investigated. 

NOTES: 
• SWMU locations are approximate. 
• All wells installed by Keck Consulting Services,lnc. 1979. 
• S and D refer to shallow and deep wells. 
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FIGURE 3-1 
KECK MONITORING WELL LOCATIONS 
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• Ground Water Quality Assessment 
.. The spill and the ditch are not necessarily solid 
waste management units, but are areas to be 
investigated. 

NOTES: 
• SWMU locations are approximate. 
• Monitoring wells installed by Keck Consulting Services, 
Inc_, 1979_ 
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NOTES: 
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November 1990 except for OW-9S installed by Keck 
Consulting Services, Inc., 1979. 
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4.0 SITE GEOGRAPHIC AND ENVIRONMENTAL SETTING 

In order to begin assessing potential migration pathways in the vicinity of the former 

Stanley facility, information was gathered regarding such pathways and the conditions 

that may affect them. This information was obtained through literature searches, 

compilations of data from various sources, and work performed during the Phase I/Phase 

II and Phase III RFI investigations. A specific task to identify potential receptors (Task 6) 

is included in this section under 4.7. 

4.1 CLIMATOLOGY 

The regional climate is classified as humid, continental, and characterized by strong 

seasonal temperature contrasts and highly variable daily weather conditions. 

Precipitation is greatest in the summer, and winter precipitation is generally in the form of 

snow. The most recent compilation of climatic data, as recorded at the Capitol City 

Airport in Lansing between the years 1951 and 1980, are summarized in Table 4-1. 

Additional climatic data was not collected as part of the Phase III investigations. 

4.1.1 Temperature and Precipitation 

The normal temperature ranges from 21.6°F in January to 70.8°F in July (based on data 

from 1951 to 1980, shown in Table 4-1 ). Reported temperature extremes range from -

29°F in January 1981, to 100°F in August 1964. The annual mean temperature is 57.1 °F. 

Normal precipitation is approximately 30 inches per year (based on data from 1951 to 

1980). The least precipitation generally occurs in February, when normal precipitation is 

1.56 inches. The greatest precipitation generally occurs in June, when normal 

precipitation is 3.50 inches. 

4.1.2 Evapotranspiration 

During the Phase I RFI, a literature search was performed to obtain information regarding 

evapotranspiration. Evapotranspiration is the return of precipitation to the air through 

the combined effect of surface evaporation and plant transpiration. One estimate 

Johnson Controls 
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calculated for water used in irrigation suggests that up to 60 percent of the irrigation 

water is lost to the air through transpiration (Deming, 1975). However, transpiration is 

not responsible for loss of water from most bodies of water, where evaporation talces 

place directly from the water surface. 

The most rapid rate of evaporation occurs in regions 10° to 30° north and south of the 

equator. Much lower rates occur in bodies of water in the northern temperate zone 

(Deming, 1975). 

Direct calculations of water loss via evaporation cannot accurately be made. This is due 

to the difficulty in measuring inflow to, and outflow from, the body of water, as well as 

the contribution from, or loss to, groundwater. Estimates are thus generally derived from 

floating-pan or land-pan evaporation experiments. However, these experiments cannot be 

directly applied to natural conditions. Floating-pan experiments do not give a true 

measurement of evaporation rates because the rim of the pan affects the contact of wind 

with the water surface. Land pans also give inaccurate estimates, as the air over land is 

less humid than the air over a body of water. Experimental evidence suggests that the 

actual evaporation from a body of water may be as low as 70 percent of that measured in 

a land pan (Gehn, 1976). 

Evaporation data from a Class A evaporation pan (land pan) for the East Lansing, 

Michigan area was compiled for the period of record 1949 to 1989 (MDA, 1991a). 

Measurements were collected only for the warm months, and the monthly average values 

are summarized in the table below. 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Johnson Controls 
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Evaporation 
(inches of water/month) 

4.53 
6.10 
7.15 
7.50 
6.37 
4.65 
2.98 

4-2 

Period of Record 
(years) 

17 
39 
41 
36 
40 
40 
38 

10/04/0! 



4.2 TOPOGRAPHY 

The Fowlerville area is located on a glacial moraine that is characterized by hummocky 

topography with low hills and valleys. The area is moderately to poorly drained, creating 

swampy conditions in most of the low-lying areas. Topographic relief in the Fowlerville 

area is relatively subdued because of the geologically recent glaciation of the entire region 

(see Figure 1-1 located in Section 1.0). The relief in Handy Township is approximately 

70 feet, ranging from an elevation of approximately 880 to approximately 950 feet above 

ms!. 

The site has a total relief of only 7 feet, ranging in elevation from approximately 881 feet 

near the Red Cedar River to approximately 888 feet near Frank Street (Figure 4-1). A 2-

foot dike was constructed around Unit F, producing a topographic high near the river. 

This feature would serve to protect the area when floodwaters are less than elevation 882 

feet. 

The site topography has not changed since its description in the Phase I/Phase II RFI 

report. The most recent topographic survey of the site was conducted prior to demolition 

of the former manufacturing facility (Figure 4-1 based on a 1990 survey) but the 

depiction of topographic surface outside of the building footprint is largely accurate. 

4.3 LANDUSE 

Land use in the vicinity of the site is shown in Figure 4-2. The legend for the map is 

presented on Table 4-2. 

The facility is located at the southwestern edge of the city of Fowlerville, which is a 

mixture of urban residential, commercial, and industrial properties. The site includes 

land classified as industrial, non-forested with shrubs, and forested lowland with 

hardwood trees. To the west, and beyond the limits of the city, the area is primarily 

agricultural, with small pockets of residential development and forested land. 
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Sewage treatment ponds associated with Fowlerville's sewage treatment plant are located 

approximately 1/2-mile downstream from the facility. The residences closest to the 

facility at the time of the Phase Il were single-family dwellings located approximately 300 

feet east of the facility (aerial photograph, 1990). A trailer park was located 

approximately 1,700 feet south of the facility. Land use in the site vicinity did not change 

significantly since the Phase l/Phase Il RFI report except for the addition of housing 

developments in the outlying areas of town. One such single-family-housing 

development was built on the south side of the C&O Railroad tracks approximately 100 

feet south of the facility property line. 

4.4 SURFACE WATER HYDROLOGY 

The former plant was located on the east bank of the Red Cedar River, which flows to the 

north in the vicinity of Fowlerville, Michigan. The river receives effluent from the City 

of Fowlerville sewage plant approximately 0.75 mile downstream from the facility. The 

Red Cedar River then turns to the west and flows into the Grand River near Lansing. The 

river has a drainage area of 355 square miles and is part of the Grand River drainage 

basin system, which flows westward into Lake Michigan. A gauging station on the Red 

Cedar River at East Lansing has been in continuous operation since 1931. The average 

river discharge between 1931 and 1990 was 209 cubic feet per second (cfs) with extremes 

of 3 cfs and 5,940 cfs (USGS, 1990). 

An additional gauging station is located on the Red Cedar River near Williamston, 

Michigan and has been in continuous operation since 1975. The average river discharge 

from 1975 to 1989 was 105 cfs (USGS, 1989). A plot of available monthly means of 

daily discharge as measured at the Williamston gauging station is presented in Figure 4-3. 

Discharge data for the Williamston and East Lansing gauging stations is presented in 

Appendix K. 

As a rule, the highest river discharge is measured in March at both gauging stations, and 

the lowest discharge is measured in August. The Williamston gauging station is closer 

( approximately 11 miles downstream) to the former Stanley facility than the East Lansing 

Station (approximately 14 miles downstream). However, while the available gauge data 

probably does not accurately represent discharge volumes in the Red Cedar River as it 
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flows past the facility, the discharge fluctuation patterns in the data are typical for much 

of the length of the Red Cedar River (see Figure 4-3). 

Surface water drainage at the facility is to the Red Cedar River, either directly, or via one 

of the two east-west-trending drainage ditches with the exception of localized drainage to 

Unit A, as shown on Figure 4-4. The southern drainage ditch is referred to in this report 

as Unit I. The second drainage ditch (northern drainage ditch) is in the northern half of 

the property. A Livingston County storm-sewer line also drains into northern ditch. 

Historically, roof downspouts were tied into a previous county stormwater outfall (the 

Frank Street drain) referred to as Outfall 002 in the former facility's NPDES permit. 

Outfall 002 is located approximately 1 foot upstream from the facility's former process 

water outfall (001 ). A truck dock on the west side of the facility is reported to have a 

separate storm drain, which drains to the river via tile pipe approximately 30 yards 

upstream from Outfall 001. 

The bulk of the central portion of the property drains to the west, directly into the Red 

Cedar River. Much of the northwest comer of the property also drains directly into the 

nver. Northern and eastern portions of the property drain into the northern drainage 

ditch, then into the river. Southern portions of the property drain into the southern 

drainage ditch, then into the river. Surface water in the immediate vicinity of Unit A 

drains into Unit A, which does not have an outlet. Drainage patterns are shown in 

Figure 4-4. 

The former Stanley facility is located on the floodplain of the Red Cedar River. Areas 

potentially affected by flooding are indicated on Figure 4-5. As the map illustrates, 

approximately one half of the site is situated within the 100-year floodplain. 

Approximately three-quarters of the site is situated within the 500-year floodplain. A 

small area in the southeastern comer of the property is outside of the 500-year floodplain. 

Supplemental Information 

The Phase I/Phase Il report referenced river stage data for the Red Cedar River from 

gauging stations located in Williamston and East Lansing, Michigan. The Phase III 

investigation efforts relied predominantly on the East Lansing gauge for relative river 
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level information. As before, the gauge readings at these stations do not directly reflect 

onsite river levels but provide an indication of relative stage. The gauge information was 

available through a USGS internet web page on a real-time basis, allowing effective 

planning of sediment sampling activities to coincide with sufficiently low river levels. 

The Phase II RFI makes mention of the Frank Street drain, indicating that a county storm 

sewer line formerly transected the property from Frank Street west to the river near the 

wastewater treatment system outfall. The sewer line was cut off at the street and diverted 

around the property along public right-of-way but the drain on site remained and was 

used to handle roof runoff and at one time there may have been a discharge to it from a 

mold injection machine. The drain was plugged at the river and flow to the pipe was 

captured into the plant's treatment system. The drain is of interest in the Phase Ill 

investigation because of the observation of an oily seep adjacent to its former discharge 

location at the Red Cedar River. Discussion of the seep is presented in Section 5.4 

regarding sediment sampling findings. 

A second drain pipe believed to originate at the truck dock on the west side of the facility 

was also mentioned. That pipe was identified during Phase Ill sediment sampling 

activities and was the subject of interim stabilization measures as described in Section 3.4 

4.5 GEOLOGY 

The site geology is characteristic of a large portion of south-central Michigan in that 

unconsolidated glacial sediments having a total thickness between 20 and 200 feet 

overlay upper Paleozoic shales and sandstones. 

4.5.1 Depositional History 

Bedrock at the site is part of the lower Mississippian Coldwater Shale (Western Michigan 

University, 1981). This unit was formed from the deposition of sediments in a deltaic 

environment. The Coldwater Shale formation contains sandstones in the thick eastern 

portion and limestones in the thinner western portion. The surface of the Coldwater 

Shale formed the pre glacial topography in the site vicinity, and was believed to have been 
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part of a preglacial drainage system emptying to the northeast into what is now Saginaw 

Bay. 

Direct evidence for older Quaternary glacial advances in Michigan has been obscured by 

the last and geologically most recent Wisconsinan advance. As the Wisconsinan ice sheet 

was retreating, brief periods of equilibrium and readvance deposited a sequence of end 

moraines parallel to the lobate ice terminus. Separating these morainic ridges are lower

lying gently rolling till plains, referred to as ground moraine. The site is located in a 

region of ground moraine between the Grand Ledge and the Charlotte morainic systems. 

4.5.2 Surficial Soils 

Two native surface soil types are recognized at the former Stanley site. The Linwood 

muck occurs adjacent to the Red Cedar River on the west side of the former plant, and the 

Berville loam is found on the topographically higher area over most of the remaining site 

as shown in Figure 4-6 (United States Department of Agriculture [USDA] Soil 

Conservation Service, 1974). 

The Linwood muck of the Linwood Series characterizes depressional areas on lake plains, 

till plains, and moraines. The soils are typically on O to 2 percent slopes in areas that are 

slowly drained or ponded. A typical profile contains 25 to 40 inches of fine, granular, 

organic-rich muck grading from black at the top to reddish-brown at the bottom. This is 

underlaid by approximately 30 inches of silty loam, fine sandy loam, and very fine sand. 

The Berville loam of the Berville Series also occurs in depressions and drainage areas of 

till plains. A typical profile is O to 10 inches of black loam overlying 20 to 50 inches of 

gray to yellowish-brown, sandy, clayey loam. 

These soil types are characterized by mixed mineralogy. Their composition consists 

generally of about 40 percent mica with varying proportions of kaolinite, smectite, 

chlorite, vermiculite, and quartz. No single clay mineral exceeds 50 percent of the 

composition of the entire clay fraction (MDA, 1991b). 
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Geologic cross sections through the site were drawn to describe the depth relationships 

between the soils and underlying glacial sediments. The boring logs for all three phases 

of investigation from which the cross sections were drawn are presented in Appendix E. 

The locations of geologic cross sections are shown in Figures 4-7 A and 4-7B. 

As mapped by the USDA Soil Conservation Service (1974), all of the SWMUs except K 

and L are located on former Linwood Series soils (see Figure 4-6). Portions of the site 

area bordering the Red Cedar River has been reworked and filled in, especially in and 

around the SWMUs. Known depth of fill adjacent to the Red Cedar River ranges 

between 3 and 10 feet (Section A-A', Figure 4-8). Section B-B' (Figure 4-9) shows a 

shallow cross section through Units C and B. Depth of fill in Units C and B probably 

does not exceed 12 feet (personal communication, 1987). 

The physical characteristics by laboratory analysis of selected surface soil samples are 

summarized in Table 4-3. The complete laboratory results are provided in Appendices K 

and L. The samples J-1, K-1, and L-1 were collected adjacent to the unit boundaries, and 

the remaining samples were collected from within the units. 

The fill samples B-2, B-6, and C-1 consist of silty sands having 2 to 3 percent organic 

content, 14 to 16.5 percent moisture content, and 32 to 35 percent porosity. The naturally 

occurring soil samples J-1, K-1, and L-1 contain a greater proportion of clay, have lower 

moisture contents (10.2 to 15.1 percent), have higher organic contents (7.3 to 11.2 

percent), and demonstrate porosity values between 27 and 51 percent. 

The cation exchange capacity values for the tested samples range from 5 .4 to 7 .8 

rniliequivalents/100 grams [meq/100 g]. These results are considerably lower than 

published data where, CEC values determined for samples of Linwood and Berville 

Series soils in different areas of Michigan are reported as, (Mokma, et al., 1979): 

Soil Horizon 
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Infiltration rates for the surface zones of the in-situ soil, provided by USDA Soil 

Conservation Service ( 197 4) are shown in the table below: 

Linwood Muck Berville Loam 

inch/hour feet/dayiuch/hour feet/day 

0.2 - 6 0.4 - 12 0.6 - 2 1.2 - 4 

Hydraulic conductivity, K, can be estimated from the cumulative grain-size distribution 

curves for fairly uniform medium to coarse sands. Two methods were used to estimate K. 

The first employs the Hazen empirical power law relationship between the effective 

grain-size of the sample and the hydraulic conductivity (Freeze & Cherry, 1979): 

K = C (D10)2 

K = hydraulic conductivity, centimeters/second (cm/sec) 

C = coefficient ( equal to 1.0 for these units) 

D10 = effective grain size, millimeters (mm) 

The second method employs a nomogram used for dewatering system design and is 

explained in Driscoll (page 738; 1989). This method requires a knowledge of the 

sample's coefficient of uniformity (D6ofDIO, taken from the cumulative grain-size 

distribution curve), and the field density determination (from the standard penetration 

test). Only one of the surficial soil samples, C-1, met the grain-size criterion for which 

these methods apply, and the estimated K values are 0.0013 cm/sec (3.7 feet/day) and 

0.0022 cm/sec (6.2 feet/day), respectively. 

4.5.3 Interpretation of Physical Results 

The Linwood muck is relatively more permeable than the Berville loam due to the greater 

proportion of clay in the Berville loam (USDA Soil Conservation Service, 1974). Based 

on the grain-size analyses of the shallow soil samples and relative silt and clay content 

decreases relative hydraulic conductivity is interpreted to increase in the following order: 
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H-1, K-1, L-1, E-1, J-1, B-6, B-2, and C-1. K-1 and L-1 are from in-situ Berville loam, 

and E-1 is from a clay-rich sand fill. 

The soil sorptive capacity is a function of the soil's organic content and its cation 

exchange capacity (CEC). Samples with the highest organic contents are H-1, K-1, E-1, 

and L-1, and the tested samples with the highest cation exchange capacity are J-1 and K-1 

(Table 4-3). 

The presence of a generally lower organic content in the fill soils than in either of the 

naturally occurring soils at the site indicates that organic compound adsorption onto soil 

grains would tend to occur more readily in the naturally occurring soils. 

4.5.4 Subsurface Conditions 

Beneath the natural surficial soils and fill lie unconsolidated glacially-derived sediments 

extending to depths between 35 to 45 feet. Boring logs for the monitoring wells are 

presented in Appendix F, and cross sections drawn from these logs are shown in Figures 

4-8 through 4-12. 

The subsurface materials encountered in the RFI borings and wells are characteristic of 

late-Wisconsinan till plains that commonly reveal stratified sediments from multiple 

depositional environments. A retreating ice sheet typically deposits facies of sediments 

with various textural compositions and lateral discontinuities, a reflection of the ever 

changing amount of meltwater and fluctuating pressure of the ice sheet on the substrate. 

In general, the subsurface deposits consist of two primary facies: an upper facies of 

brown to gray silty sands interfingered with a relatively medium stiff sandy clay material, 

interpreted to be a glacially-derived diamicton or till. The silty sands above the till may 

represent outwash deposits from an ice-marginal environment. 

The lower facies is characterized by a dense diamicton that varies texturally between a 

clayey sand to a sandy clay and silt mixture. The color of the deeper facies sediments is 

typically brownish-gray to bluish-gray. In all cases, the material is dense and relatively 
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dry. The contact between the two facies generally occurs at a depth of 25 feet, or 

elevation 860 feet, above ms!. Collectively, the lower facies is interpreted to be 

subglacial till, a material deposited beneath the ice sheet by lodgment processes. 

Geologic cross section A-A' (Figure 4-8) presents the subsurface conditions along the 

western property boundary. Borings in the vicinity of Units A, B, and C encountered 

reworked soils or fill materials in the upper 5 to as much as 12 feet (MW-El, 2, and 3). 

As shown in geologic cross-section B-B' (Figure 4-9) fill material and residual sludge are 

encountered primarily at the base of units B and C. Sludge thicknesses encountered in 

Units B and C were 1.2 feet and 0.5 feet, respectively. 

The natural sediments below the fill material consist of brown silty fine sand that grades 

gray at the depth of the groundwater table. In some areas the sand contains trace amounts 

of clay, gravel, and plant fragments. Textural analysis of this unit yields a classification 

of either SM, silty sand, or SM-SP, silty sand to poorly-graded sand. The thickness of 

this unit is generally 10 feet. The unit is saturated below the water table. 

Underlying the silty sand is a till unit characterized as gray silty clay with minor sand and 

gravel. This till ranges in thickness from 4 feet in MW-F5 to 15 feet at MW-J2. The till 

is generally moist. Blow counts as measured by the SPT are characteristically <100 

blows/ft. Textural analysis of this unit yields a classification of CL, silty clay. 

This facies then grades to either a very dense clayey sandy diarnicton or, in some areas, a 

clayey sand. Blow counts in both the sand- and clay-rich zones of this facies are 

characteristically high, or > 100 blows/ft. The materials are typically described as dry, 

although lenses of some sand and sandy clay within this unit are water-bearing. The 

thickness of the lower facies ranges from 10 feet (MW-A2) to 22 feet (MW-G2). Depth 

to the top of the facies ranges from 22 feet (MW-F2) to 30 feet below ground surface 

[bgs] (MW-J2). 

Geologic cross-section C-C' (Fignre 4-10), illustrates the relative uniformity of facies 

thickness and horizontal deposition on the northern portion of the site. As shown, the 

thickness of the upper and lower facies remains at approximately 21 to 26 feet and 21 to 
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22 feet, respectively. The contact between the upper and lower facies in this area is 

encountered at approximately 860 to 861 feet above ms!. 

The silty fine sand unit of the upper facies is thickest across the central portion of the site 

as shown in geologic cross-section D-D' (Figure 4-11). Geologic cross-section E-E' 

(Figure 4-12) illustrates that this silty fine sand unit of the upper facies decreases in 

thickness on the southern portion of the property. Figure 4-13 presents an isopach map of 

the upper saturated sand unit (upper facies). As shown the silty fine sand unit is thickest 

in the central portion of the site, and decreases in thickness in most all directions. 

Geologic cross-section E-E' (Figure 4-12A) also illustrates that the dense silty sand unit 

within the lower facies apparently pinches out in the southern portion of the site. An 

updated cross-sectional drawing through the TCE investigation area (Figure 4-12B) 

illustrates the distribution of the sandy versus clay-rich horizons. Only one data point 

(MW-C2) penetrates the lower facies, but the upper facies is well defined by multiple 

boreholes 20 feet deep or less. The data indicate significant variability across the sandy 

units of the upper facies, but a consistent presence from the eastern site boundary to the 

Red Cedar River. The distribution of sandy zones is of significance in evaluating the 

flow of groundwater and associated contaminants across the site. 

Bedrock at the site consists of a thin 1- to 2-foot thick dark gray shale and a gray 

sandstone of the Mississippian Coldwater Shale. Based on the drilling performed for the 

RFl, only the sandstone appears to be water-bearing. Depth to bedrock ranges from 33 

feet at MW-A2 to 43 feet at MW-F2. Figure 4-14 shows the elevation contours of the 

bedrock surface. 

4.6 HYDROGEOLOGY 

A single aquifer system was encountered during the RFI site investigation. The upper 

portion of the aquifer (upper facies) exists within the silty, fine sand in the upper 25 feet, 

and the lower portion is situated within the lower facies and the sandstone bedrock below 

the lower facies. 
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4.6.1 Aquifer Characteristics 

The physical characteristics by laboratory analysis of selected subsurface sediments are 

summarized in Table 4-4. 

The upper portion of the site aquifer occurs within the uppermost silty, fine sand layer, 

which, away from the Red Cedar River, is bound top and bottom by less permeable clay 

and till layers. Borehole samples of the sandy material were saturated below 

approximately S feet from the ground surface and also below the contact with the 

overlying clay layer. The tendency for this unit to thin with distance to the northeast from 

the Red Cedar River is shown in cross-section C-C' (Figure 4-10). Also, as shown in 

Figure 4-13 the upper portion of the aquifer thins in most directions from a relatively 

thick area in the central portion of the site. 

Aquifer response tests were performed during the Phase I RFI using methods described 

by Prosser (1981) on the shallow monitoring wells (see Appendix L). These data resulted 

in values for horizontal hydraulic conductivity ranging from 2.4 x 104 to 4.8 x 10-3 

cm/sec (0.67 to 13.62 feet/day) (Table 4-5). Hydraulic conductivity values were 

calculated by using methods described by Bower and Rice (1976) and Hvorslev (1951). 

The highest values were obtained from the shallow monitoring wells associated with Unit 

F, closest to the Red Cedar River. The aquifer material here contains a relatively low 

proportion of silt and clay. In MW-F2, estimates of hydraulic conductivity from the 

grain-size distribution using the Hazen and Driscoll techniques were each 1.8 x 10-3 

cm/sec (5 feet/day). The lowest hydraulic conductivity values from aquifer response tests 

were obtained from the B-Series monitoring wells where the silt and clay proportion in 

the upper portion of the aquifer is relatively higher. The single Hazen-derived estimate 

for the upper portion of the aquifer hydraulic conductivity in the vicinity of Unit B was 

3.5 x 10-3 cm/sec (10 feet/day). 

All of the aquifer response tests performed in shallow monitoring wells within 70 feet of 

the Red Cedar River, except for MW-A4, MW-E3, and the B-Series wells, resulted in 

hydraulic conductivity values greater than 1.6 x 10-3 cm/sec ( 4.5 feet/day). Tests 

performed in shallow monitoring wells further than 70 feet northeast from the river 

resulted in values less than 7.1 x 10-4 cm/sec (2 feet/day). Aquifer response tests 
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performed in MW-E3 and MW-Cl during the Phase Il RFI yielded hydraulic conductivity 

values of 8.2 x 10-4 cm/sec (2.3 ft/day) and 4.4 x 10-4 cm/sec (1.2 ft/day), respectively 

(Table 4-6). Aquifer response test data obtained during the Phase Il RFI are presented in 

AppendixM. 

The silty clay layer beneath the silty, fine sand unit in the upper facies is present 

throughout the area explored by deep borings and consists primarily of gray till. 

Laboratory tests performed on six samples from this clay layer, using a falling-head 

permeameter to determine vertical hydraulic conductivity, resulted in values between l o-9 
and J0-7 cm/sec (lQ-5 and 10-3 feet/day) (Table 4-4). 

Below the till layer of the upper facies is the dense silty, medium sand layer (lower 

facies). Comparison of the Phase I RFI laboratory results with zero air void curves 

indicated that this zone was likely saturated. None of the borehole samples completed 

during the Phase I RFI from this layer were amenable to the Hazen or Driscoll methods 

for estimating hydraulic conductivity, due to their high clay and silt contents. 

Consequently, this layer was investigated during the Phase Il RFI, and found to yield low 

amounts of water. Aquifer response tests performed on this unit indicated that the 

hydraulic conductivities ranged from 9.8 x 10-5 cm/sec (0.27 feet/day) at MW-B4 to 7.4 x 

10-4 cm/sec (2.1 feet/day) at MW-BCK-3. MW-FS and MW-J3 yielded similar hydraulic 

conductivities of 4.2 x 10-4 cm/sec (1.2 feet/day) and 3.8 x 10-4 (1.1 feet/day), 

respectively. 

The lowermost sedimentary deposit in the lower facies is a till that produces water only 

from thin sand lenses. Borehole samples were mostly hard and dry. The layer is present 

in all deep boreholes. None of the borehole samples from this layer are amenable to the 

Hazen or Driscoll methods for estimating hydraulic conductivity, due to the high clay and 

silt contents. 

The Mississippian Coldwater Shale produces water only from the sandstone interbeds. 

All of the deep boreholes penetrated an upper sandstone interbed by at least l foot. 

Aquifer response tests performed in the deep monitoring wells (see Appendix J) resulted 

in hydraulic conductivity values between 1.7 x 104 and 1.3 x 10-3 cm/sec (0.4 and 3.6 

feet/day) (Table 4-5). 
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4.6.2 Groundwater Flow Patterns 

Phase land Phase II RFI Data Interpretation 

The groundwater surface of the upper portion of the site aquifer, as measured during the 

Phase I RFI, is shown in Figures 4-15 and 4-16. Also, the groundwater surface of the 

upper portion of the site aquifer as measured during the Phase Il RFI is shown in Figures 

4-17 and 4-18. Shallow groundwater generally flows to the west across the site toward 

the Red Cedar River. During the Phase I RFI, two gradients are observed: (1) 

groundwater in the area inclusive and north of Unit A flows under an average gradient of 

approximately 0.014 feet/feet, and (2) south of Unit A, the groundwater flow gradient is 

approximately 0.037 feet/feet. A site-wide shallow gradient of approximately 0.013 

feet/feet was reported by Keck (1979). 

Lower facies groundwater piezometric elevations measured on November 16, 1990, and 

April 23, 1991 are provided in Table 3-12. On both measuring dates, deep groundwater 

flow is indicated to be westward under an average gradient of approximately 0.01 

feet/feet. 

Figure 4-19 illustrates the groundwater piezometric surface of the lower portion of the 

site aquifer during the Phase Il RFI. As shown, the deeper groundwater flows along a 

similar path as the shallow groundwater, west towards the Red Cedar River at a gradient 

of approximately 0.01 foot/foot. In the northern portion of the site, groundwater in the 

lower portion of the site aquifer flows west-southwest and at an approximate gradient of 

0.01 foot/foot. 

For the November 16, 1990, measuring event, an upward vertical groundwater flow 

gradient is indicated in monitoring well clusters A, B, F, G, and J. A downward vertical 

gradient is indicated at clusters C and E. 
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For the April 23, 1991, measuring event, an upward vertical gradient is indicated in 

monitoring well clusters A, B, F, and G. A positive downward gradient is observed for 

clusters C and J, and no vertical gradient is present in cluster E. 

During the Phase II RF!, the shallow/intermediate/deep well clusters (F-series, J-series, 

and B-series wells) along the Red Cedar River exhibited a slight vertical gradient of 0.01 

ft/ft toward the Red Cedar River. This component of flow indicates that site groundwater 

discharges to the Red Cedar River. 

The average linear velocity, or seepage velocity, of the groundwater is estimated using the 

following equation, (Fetter, 1988): 

= 
Kdh 
fledl 

V x = average linear velocity (feet/day) 

K = hydraulic conductivity (feet/day) 

fie = effective porosity (percent) 
dh 
dl = flow gradient (feet/feet) 

The seepage velocity for the area north of Unit A was calculated using average values for 

K and fie for the wells/borings in this area, and is estimated to be 0.1 feet/day. The 

seepage velocity for the area south of Unit A was calculated using average values for this 

area, and is estimated to be 0. 7 feet/day. 

The maximum downward seepage velocity from the upper portion of the site aquifer 

(April 23, 1991, measurement at cluster J) is estimated to be 2 x 10-5 feet/day. This rate 

is calculated using a limiting K value of 8.6 x J0-5 feet/day through the till and a porosity 

value of 0.2 (Table 4-4). It is likely that there exist zones in the till with greater hydraulic 

conductivities through which downward migration occurs at a faster rate. 

Using an average hydraulic conductivity of 2.4 feet/day and an assumed sandstone 

porosity of 15 percent, the seepage velocity of the deep groundwater at the site is 

estimated to be 0.2 feet/day. 
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During the RCRA quarterly sampling in June 1990, the water level of the surface 

impoundment (Unit A) at the Stanley plant was surveyed. The survey point was located 

on the western edge of the impoundment, near monitoring well location OW-9. The top 

of the casing elevation of well OW-9S was used as the reference point for the survey. 

The surface elevation of the water in the impoundment was found to be 9.0.68 feet, 

relative to the plant datum, and 881.63 feet msl. This elevation coincided with the 

groundwater table surface generated from the water measurements taken in the 

monitoring wells during the Phase I and Phase II sampling. 

These findings indicate that the water in Unit A is in hydraulic connection with, and part 

of, the groundwater system. This is to be expected since the closure of the surface 

impoundments excavated to a bottom elevation of approximately 879 feet, ms!, and the 

groundwater table in the area is typically 800 to 881 feet, ms!. 

The hydraulic relationship between the surface water in Unit A and the aquifer was 

addressed during the June 1989 RCRA quarterly sampling event, and reported in a letter 

to the U.S. EPA dated August 14, 1989. 

The bed of the Red Cedar River intersects the upper portion of the site aquifer. River 

stage on April 18, 1991, measured adjacent to Unit J was 880.31 feet ms!, and at low 

stages such as this, the river serves as a discharge boundary for the site aquifer. Indirect 

evidence (high water marks on the riverbank at the site, and gauge data from about 25 

miles downstream) suggest that the stage of the Red Cedar River can vary seasonally as 

much as 2 feet. The higher river stages would tend to slow or stop groundwater discharge 

to the river. 

Phase Ill RFI Data Interpretation 

Hydrogeologic conditions were evaluated during the Phase III RFI through the collection 

of current potentiometric data and through additional geologic characterization available 

for the southeast portion of the site as discussed in the section above. Potentiometric 

surface (depth-to-groundwater) measurements were collected from the upper aquifer 

onsite on June 12, 16, and July 13, 2000. All groundwater measurements are listed in 
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Table 4-7 and the shallow groundwater surface measured on June 16, 2000 is illustrated 

in Figure 4-20. The data show shallow groundwater generally flows to tbe west across 

the site toward the Red Cedar River. 

The hydraulic gradient of the groundwater surface in the shallow wells, as shown in 

Figure 4-20, varies between the portion of the facility north of Unit A and the area south 

of Unit A. Groundwater in the area inclusive and north of Unit A flows west-southwest 

under an average gradient of approximately 0.008 feet/feet. Groundwater under the 

southern portion of the facility flows west with two distinct gradients: the gradient in the 

south central portion of the facility is approximately 0.0075 feet/feet with a steeper 

gradient of 0.027 feet/feet between the western footprint of the former building and the 

Red Cedar River. These data are in general agreement with water surface level data 

collected during the Phase II investigation in winter of 1994. 

Potentiometric elevations within the lower facies were measured during the Phase III RF! 

activities. These data are consistent with Phase II data that indicate groundwater flow 

westward along a similar path as the shallow groundwater. 

The groundwater level measurement events conducted m the summer of 2000, a 

consistent upward vertical groundwater flow gradient is indicated in the shallow/deep 

monitoring well clusters BCK, A, B, F, and G. This groundwater gradient trend is 

consistent with groundwater level data presented in the Phase II Task 10 Report dated 

June 1994. 

4.7 IDENTIFICATION OF POTENTIAL RECEPTORS (TASK 6) 

Attachment I of the RF! Scope of Work of the Administrative Consent Order, Docket No. 

V-W-88-R-032 requires Stanley to describe the human populations and environmental 

systems that are reasonably susceptible to potential contaminant exposure from the 

Stanley site. The following discussion presents the results of the investigation. 
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4.7.1 Groundwater 

Most of the potable water from the area is produced from an underlying sandstone 

aquifer. A former plant well furnished Stanley production needs: it was completed in 

bedrock at a depth of 275 feet and produced approximately 300 to 600 gpm (MDNR, 

1980 and MWRC, 1953). According to the Livingston County Department of Public 

Health (1992), the water supply for the Village of Fowlerville comes from the community 

groundwater supply wells. The location of the supply wells are illustrated on the map that 

appears as Figure 1-4. The village of Fowlerville's primary production well has a 

capacity of 700 gpm but is normally operated at 350 gpm. A secondary well can produce 

up to 500 gpm but is only used as a backup. Two additional municipal wells have been 

constructed with a total yield of 420 gpm to meet an increased demand on the village 

water supply (see Figure 4-21 for water supply well locations). Table 4-8 presents details 

of the municipal supply wells. Copies of logs for these wells are provided in 

AppendixN. 

This community supply program started in 1990-1991 and provides water to residential 

and commercial customers within the Village limits. Prior to the installation of the 

community supply wells, each residence or business had a private well. (According to the 

Livingston County Health Department, these wells have been properly abandoned.) The 

Assistant Village Manager of Fowlerville indicated that the water was used for residential 

and commercial purposes, and that there was no industry in Fowlerville using the water 

for process purposes. No changes to this program were anticipated. 

Copies of well logs on file with the MDNR Geological Survey Division were obtained 

and reviewed. Copies of logs for wells within a I-mile radius of the site are provided in 

Appendix L. The majority (24) of the well logs list "domestic" use. The Fowlerville 

Agricultural Society installed two "Public Supply" wells in 1979. A "Type 1 Public" was 

also installed at Livingston Lumber in 1973. The Fowlerville wastewater plant installed 

six wells in 1983 for water level monitoring. Four well logs were on file that listed 

"Commercial" or "Industry" for the use category. One well was listed as water supply for 

an oil rig. 
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4.7.2 Surface Water 

The Red Cedar River originates from Cedar Lake located in Livingston County and flows 

through the cities of Fowlerville, Williamston, Okemos, East Lansing, and Lansing before 

discharging to the Grand River. Agriculture was identified as the primary land use 

activity in the drainage basin near Fowlerville. The Michigan and Livingston County 

Departments of Public Health and the MDNR were contacted to identify all local current 

and possible future uses of the segment of the Red Cedar River that borders the western 

plant site property boundary. The following uses were investigated: 

Domestic and Municipal ( e.g., potable and lawn/garden watering) 

The Livingston County Health Department was unaware of any use of the Red Cedar 

River as a source of domestic or municipal water in Fowlerville. 

Recreational ( e.g., swimming, fishing) 

According to the village manager's office, the segment of the Red Cedar River that flows 

through Fowlerville is not used for swimming. Occasionally, some residents fish from 

the banks of the river within the village limits. Currently, there is no public access in 

Fowlerville. Apparently, there is some discussion of opening a canoe livery in 

Fowlerville in the future. 

Agricultural 

The Department of Agriculture has no records of the Red Cedar River being used for 

irrigation purposes. However, according to the Livingston County Drain Commission, 

the river is considered to be part of the "intercounty drain system," which means that tiled 

agricultural fields are drained into the Red Cedar River. 

Industrial 

The Village Manager of Fowlerville indicated that the waters of the Red Cedar were not 

used for industrial purposes. 
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Environmental (e.g.,fish and wildlife propagation) 

According to the MDNR Fisheries Division, the most recent survey of the Red Cedar 

River was conducted during the summer of 1991 {MDNR, 1991). Discussion of this 

study and past studies of the Red Cedar River is presented in 4.7 .4. 

4.7.3 Land Use and Access 

Recreation 

The nearest recreational area is located approximately 2,000 feet from the Stanley facility. 

According to the village manager's office, the segment of the Red Cedar River that flows 

through Fowlerville is not used for swimming, but is occasionally used by residents for 

fishing. It was not specified if the segment of the Red Cedar River near the Stanley 

facility is used for fishing. 

Hunting 

The site and adjacent properties are located within the village limits of Fowlerville. No 

hunting is permitted within the village limits. 

Residential 

The nearest residential area is located approximately 300 feet from the property. 

Commercial 

The northernmost portion of the Stanley property along Grand River is located in an area 

zoned commercial {Figure 1-4). The adjacent properties to the east are also zoned for 

commercial use, except for Wave Walker Company, which is zoned industrial. 
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Zoning 

According to the zoning map of The Village of Fowlerville (amended April 1991), the 

site has been zoned industrial. The land to the east of the facility has been designated as 

the Business Center of Fowlerville, with a small area zoned as public land. To the south 

of the property is an area classified as industrial. The land west of the property_ along the 

Red Cedar River has been delineated as wetlands. 

Relationship Between Population and Prevailing Wind Direction 

A wind rose for the Lansing, Michigan airport (located west of Fowlerville) has been 

provided as Figure 4-22. As illustrated by this figure, the prevailing wind direction in the 

area is from the south and west to the north and east. 

4.7.4 Surface Water Biota 

Since 1964, MDNR has conducted a series of biological investigations of the Red Cedar 

River near Fowlerville, Michigan to evaluate the effect of the Utilex Division of Hoover 

Ball and Bearing Company (previous owner of Stanley site) discharge on the benthic 

fauna of the river. The 1965, 1966, and 1967 studies showed a complete eradication of 

sensitive1 animals for distances of 1.7 to 4.5 miles downstream and significant reductions 

in their representations for up to 6 miles downstream. Sludgeworms were identified as 

the dominant animal species. A few scattered surface-breathing beetles and bugs were 

present (MDNR, 1959 - 1967). 

A wastewater treatment facility was put into operation at the property in 1969 - 1970. 

The data collected after that date indicated that the degradation of the microinvertebrate 

1Sensitive: Organisms which may be tolerant, facultative, or intolerant to organic waste but exhibit extreme 
sensitivity to the cyanide and heavy metals associated with metal plating wastes. 

Intolerant: Organisms whose growth and development are dependent upon a narrow range of 
environmental conditions. The are rarely found in areas containing organic enrichment. 

Facultative: Organisms with the ability to survive a wide range of environmental conditions. They 
possess medium tolerance and may respond positively to moderate organic enrichment. 

Tolerant species were defined as organisms that can grow and develop within a wide range of 
environmental conditions, often in water of poor quality. These species are generally insensitive to a variety 
of environmental stresses. 

Johnson Controls 
20209-020- l 2 I 

4-22 
10/04/01 



community was reduced as a result of the treatment facility. Degradation in 1967 was 

measurable for over 4.0 miles downstream of the discharge, compared to 1.7 miles in 

1971. By 1976, on the basis of the biological organisms collected, the river was 

considered "damaged" for 0.2 miles below the discharge. Caddisflies were present 

(indicating moderate recovery) 1.3 miles downstream and mayflies (indicating complete 

recovery) were found 2.7 miles downstream of the discharge. Macroinvertebrate fauna 

was dominated by damselfly naiads, water boatmen, worms, and scuds. Duckweed, 

Elodea, and Potamogoeton were among the dominant macrophytes present. 

During July and August 1978, MDNR conducted a similar study to evaluate the effects 

of the discharge on the macroinvertebrate community, fish, and water quality of the river 

(1979). A secondary objective of this study was to determine whether water quality 

downstream of the discharge had improved since 1976. The study indicated that the river 

was slightly degraded for approximately 1,000 feet below the discharge, however, 

macroinvertebrates collected suggested that further improvements had occurred since 

1976. Mayfly larvae were present in qualitative and quantitative samples and the number 

of mayfly and caddisfly larvae had increased. Elodea, V allisnaria and Potamogoeton 

were listed as the dominant macrophytes. 

A biological survey of the Red Cedar River was conducted again in 1991 (MDNR, 1992; 

see Appendix M). The survey showed 19 taxa of macroinvertebrates and 9 fish taxa 

immediately downstream of the discharge. The macroinvertebrates found in the highest 

numbers included scuds (Amphipoda), beetles (Coleoptera), crayfish (Decopoda), 

mayflies (Heptageniidae), true bugs (Belastoma), and snails (Gastropoda). The 

macroinvertebrate evaluation rated the sampling stations immediately downstream of the 

discharge as Fair (Moderately Impaired). Further downstream the number of 

macroinvertebrate taxa were reduced and habitat was fair. 

Qualitative fish sampling of the river was also conducted. Fish found in the highest 

numbers downstream of the discharge included Johnny darter (E. nigrum), Central 

mudminnow (Umbra limi), Bluntnose minnow (P. notatus), White Sucker (Catostomus 

commersoni), and Blackside darter (Percina maculata). The stations downstream of the 

discharge were all rated as Good (Slightly Impaired). 
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4.7.5 Ecology 

Michigan is located within the Eastern Deciduous Forest, a complex of forest 

communities dominated by deciduous trees (trees that drop leaves in winter). It ranges 

from northern New England to southern Florida and extends westward to Prairie 

Grasslands (from western Minnesota, Iowa, and North Dakota, south to Texas). Mature 

trees range in height from 60 feet to more than 200 feet. The forest is usually layered 

with distinct canopy, understory, shrub, and herbaceous layers (Kricher and Morrison, 

1988). 

Over 500 species of trees and shrubs occur in the Eastern Deciduous Forest, and many 

different forest communities divide this huge forest into smaller units. 

The range of the Beech-Maple Forest covers the extreme Southwestern portion of New 

York west through most of Ohio, northern Illinois, and southern Michigan, including 

Fowlerville, Michigan. Trees typical of a Beech-Maple Forest include American Beech, 

Sugar Maple, Ohio Buckeye, White Ash, Tuliptree, White Oak, Flowering Dogwood, and 

Witch-hazel. Some of the more abundant shrubs include Spicebush, Mapleleaf 

Viburnum, Canada Honeysuckle, Northern Bush-honeysuckle, and Red Elderberry. 

Common herbaceous species include Wild Geranium, Solomon's Seal, Wild Bleeding

heart, and Wild Sarsparilla. 

No bird or mammal species found in the Beech-Maple Forest are uniquely abundant to 

this forest type. Common bird species include Blue Jay, Wild Turkey, Scarlet Tanager, 

Rose-breasted Grosbeak, Black-capped Chickadee, Northern Junco, and Cedar Waxwing. 

White-throated sparrows and several varieties of warbler are also common. Typical 

mammals species include several types of squirrel, Red-backed Vole, Snowshoe Hare, 

Porcupine, White-tailed Deer and Eastern Chipmunk. 

4.7.6 Endangered Species 

Table 4-9 provides a listing of all threatened or endangered species that occur m 

Livingston County. This list was provided by the MDNR Wildlife Division. 
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4.7.7 Demographics 

The United States Bureau of the Census was contacted to develop a demographic profile 

of the Fowlerville area. According to 1990 Census data, the total population of the 

Village of Fowlerville is 2,648 with 1,369 females and 1,279 males. The population is 

broken down by age group below: 

Age 
Under 5 
16 + 
18 + 
18-20 
21-24 
25-44 
45-54 
55-59 
60-64 
65 + 
75 + 
85 + 

The median age of the residents of Fowlerville is 28.6 years. 

Information on racial origin is provided below: 

Racial Origin 
Caucasian 
African American 
American Indian, Eskimo, or Aleut 
Asian, Pacific Islander 
Other 
Hispanic 

Number 
279 

1,909 
1,830 

103 
204 
852 
236 

72 
91 

272 
134 
35 

Number 
2,591 

0 
45 

4 
8 

30 

According to 1987 data, (population 2,910), the per capita income of Fowlerville was 

$9,674. 
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TABLE4·1 

CLIMATOLOGY FOR LANSING, MICHIGAN 
JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Tem2erature f0 F) Relative Humiditi £ % ) 
Normal Extremes Hours 

Daily Daily Record Record Q;ocal time) 
Month Maximum Minimum Monthly Highest Year Lowest Year 01 07 

(a) 25 25 20 20 

January 29.0 14.1 21.6 66 1967 ·29 1981 82 83 
February 31.7 14.9 23.3 63 1976 ·24 1967 80 82 
March 41.7 24.2 33.0 78 1963 · 15 1978 80 83 
April 56.8 35.4 46.3 86 1980 ·2 1982 77 80 
May 69.1 45.3 57.2 94 1977 19 1966 78 79 
June 78.5 55.1 66.8 96 1964 30 1966 82 82 

July 82.6 58.9 70.8 99 1977 37 1972 85 86 
August 80.9 57.3 69.2 100 1964 35 1976 88 93 
September 73.2 50.0 61.7 97 1973 26 1976 88 91 
October 61.3 40.0 50.7 89 1963 15 1966 84 87 
November 46.3 30.6 38.5 77 1975 4 1976 84 86 
December 34.0 20.1 27.0 66 1982 .17 1976 84 85 

August January 
Year 57.1 37.2 47.2 100 1964 .29 1981 83 85 

(a) Length of record, years, through the current 

T - trace. 

Nonnal - Based on record for the 1951 to1980 period. 

Mean - Length of record in (a) is for complete data years. 

Extreme - Length of record in (a) may be for other than complete or consecutive data years. Date is the most recent in cases of multiple occurrence. 

Prevailing wind direction is from the Bast Lansing office, 1937 to 1958. 

Latitude: 42°47'N; Longitude: 84°36'W; Elevation 841 feet. 

Source: Capital City Airport, Lansing, ML 
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13 
20 

75 
69 
66 
58 
55 
57 

57 
58 
62 
63 
71 
77 

64 

Wind 
Mean Prevailing 
Speed Direction 

19 mph Thru 1958 
20 24 22 

79 12.0 SW 
74 11.2 SW 

69 11.4 NW 
60 11.5 SW 
57 10.0 SW 
60 9.0 s 

60 8.1 SW 
64 7.7 SW 
73 8.4 s 
74 9.5 SW 
80 10.7 SW 
82 11.3 SW 

69 10.l SW 
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TABLE 4-1 (Continued) 

Precieitation in Inches 
Water Eguivalent 

Maximum Minimum Maximum Maximum 
Month Normal Monthly Year Monthly Year in 24 Hrs Year Monthly 

(a) 32 32 31 29 

January 1.74 3.61 1950 0.39 1981 1.59 1949 34.0 
February 1.56 4.21 1954 0.22 1969 2.4 1954 21.3 
March 2.30 4.36 1974 0.92 1960 1.59 1954 19.8 
April 2.88 5.16 1951 1.07 1982 2.54 1975 17.0 
May 2.57 4.98 1952 0.62 1977 2.77 1981 0.3 
June 3.50 7.94 1968 1.15 1959 4.35 1963 0.0 

July 2.78 5.08 1959 0.5 1965 2.16 1972 0.0 
August 3.04 9.81 1975 0.17 1969 3.75 1975 0.0 
September 2.54 8.01 1981 T 1979 3.43 1951 T 
October 2.13 4.99 1959 0.28 1956 3.46 1981 7.5 
November 2.33 4.60 1966 0.51 1962 1.58 1973 16.8 
December 2.21 4.70 1949 0.37 1960 1.62 1970 27.8 

August Sept June 
Year 29.58 9.81 1975 T 1979 4.35 1963 34.0 

(a) Length of record, years, through the current 

T- trace. 

Nonnal - Based on record for the 1951 to1980 period. 
Mean - Length of record in ( a) is for complete data years. 

Extreme - Length of record in (a) may be for other than complete or consecutive data years. Date is the most recent in cases of multiple occurrence. 
Prevailing wind direction is from the East Lansing office, 1937 to 1958. 

Latitude: 42°47'N; Longitude: 84°36'W; Elevation 841 feet. 

Source: Capital City Airport, Lansing, Ml. 
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Snow 2 Ice Pellets 
Maximum 

Year in 24 Hrs 
29 

1978 20.4 
1973 9.0 
1971 15.5 
1970 17 
1954 0.3 

0.0 

0.0 
0.0 

1967 T 
1967 7.5 
1966 16.8 
1951 27.8 

Jan 
1978 34 

Year 

1967 

1965 
1973 
1970 
1954 

1967 
1967 
1951 

1970 

Jan 
1967 
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TABLE 4-2 

CURRENTLANDCOVERAGELEGAND 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

l URBAN 
11 RESIDENTIAL 

Ill MULTI-FAMILY, HIGH RISE 
!12 MULTI-FAMILY, LOW RISE 
113 SINGLE FAMILY, DUPLEX 
115 MOBILE HOME PARK 

12 COMMERCIAL, SERVICES, INSTITUTIONAL 
121 PRIMARY/CENTRAL BUSINESS DISTRICT 
122 SHOPPING CENTER/MALL 
124 SECONDARY BUSINESS/STRIP COMMERCIAL 
126 INSTITUTIONAL 

13 INDUSTRIAL 
138 INDUSTRIAL PARK 

14 TRANSPORTATION, COMMUNICATINS, UTILITIES 
141 AIR TRANSPORTATION 
142 RAIL TRANSPORTATION 
143 WATER TRANSPORTATION 
144 ROAD TRANSPORTATION 
145 COMMUNICATIONS 
146 UTILITIES 

17 EXTRACTIVE 
171 OPEN PIT 
172 UNDERGROUND 
173 WELLS 

19 OPEN LAND, OTHER 
193 OUTDOOR RECREATION 
194 CEMETERIES 

2 AGRICULTURE 
21 CROPLAND 
22 ORCHARDS, BUSH, FRUIT, VINEY ARDS, 

ORNAMENTAL HORTICULTURE 
23 CONFINED FEEDING 
24 PERMANENT PASTURE 
29 OTHER 

3 NONFORESTED 
31 HERBACEOUS 
32 SHURB 
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TABLE 4-2 (Continued) 

4 FORESTED 
41 DECIDUOUS 

411 NORTHERN HARDWOOD 
412 CENTRAL HARDWOOD 
413 ASPEN/WHITE BIRCH ASSOCIATION 
414 LOWLAND HARDWOOD 

42 CONIFEROUS 
421 PINE 
422 OTHER UPLAND CONIFER 
423 LOWLAND FONIFER 
429 CHRISTMAS TREE PLANTATION 

5 WATER 
51 STREAM 
52 LAKE 
53 RESERVOIR 
54 GREATLAKES 

6 WETLANDS 
61 FORESTED 

6ll WOODED 
612 SHRUB, SCRUB 

62 NONFORESTED 
621 AQUATIC BED 
622 EMERGENT 
623 FLATS 

7 BARREN 
72 BEACH, RIVERBANK 
73 SANDDUNE 
74 EXPOSED ROCK 
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TABLE4-3 

PHYSICAL CHARACTERISTICS OF SURFACE SOILS 
JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Liquid Plastic Plasticity 
Sample Depth uses Limit Limit 

Boring Number (feet) Classification (%) (%) 

B-2 1 0.5-2.0 SM 

B-6 1 0.5-2.0 SM 

C-1 I 0.5-2.0 SM 17 17 

E-1 1 0.5-2.0 CL-ML 19 13 

H-1 1 1.0-2.0 ML 26 23 

J. I I 0.5-1.5 SC-SM 20 15 

K-1 1 0.5-2.5 SC 27 13 

L-1 1 0.5-2.5 CL-ML 24 18 

t Hydraulic conductivity measured in laboratory using falling head penneameter. 
- = Not determined 

NA = Not applicable 
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Index 
(%) 

0 

6 

3 

5 

14 

6 

Moisture Dry 
Content Density CEC 

(%) (pc!) Porosity (meq/100 g) 

14.6 106 0.353 

14 NA NA 

16.5 I I 3 0.318 

12.7 NA NA 5.7 

79.8 53 0.68 

10.2 82 0.506 7.8 

15.1 118 0.291 7.4 

14.8 121 0.271 5.4 

Organic K K Kt 
Content (Hazen) (Driscoll) (Lab.) 

(%) (Wday) (Wday) (ft/day) 

3 NA NA 

2.1 3.7 6.2 

2 NA NA 

10.9 NA NA 

13.9 NA NA 

7.3 NA NA 

11.2 NA NA 

9.9 NA NA 
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TABLE4-4 
PHYSICAL CHARACTERISTICS OF SUBSURFACE DEPOSITS 

JOHNSON CONTROLS, INC. 

STANLEY TOOLS- FOWLERVILLE, MICHIGAN 

Liquid Plastic Plasticity Moisture Dry K K Kt 
Sample Depth uses Limit LimJt Index Content Density CEC (Hazen) (Driscoll) (Lab.) 

Doring Number (feet) Classification (%) (%) (%) (%) (pct) Porosity (meq/100 g) (ft/day) (ft/day) (fl/day) 

MW-Al 2 9.5-11.5 SM 15 18 0 19.8 NA NA 

3 14.5-16 SM 18.6 16 31 

MW-A2 2 10-12 SM 7.7 137.4 0.169 15 30 

5 23-24 SM-SC 14 10 4 8.3 NA NA l.85E-05 

6 29-30 CL 23 12 II 9.9 NA NA 
MW~B2 2 10-12 SM-SC 20 16 4 6.9 II4.2 0.31 IO NA 

4 20-22 CL-ML 13 9 4 8.2 137 0.172 35.6 NA NA !.96E-03 

5 24-25.5 SM 9.7 NA NA 

6 29-31 SC 16 9 7 9.3 NA NA 

7 34-35 CL 20 II 9 10.2 NA NA 
MW-C2 2 10-12 SP-SM II 126 0.238 16 5 

4 19-21 SC-SM 11 7 4 8 NA NA 
5 25-27 SM II 12 0 7.3 130.5 0.211 NA NA 

8 39-40.5 CL 21 9 12 11.3 NA NA 
MW-E2 1 5-7 SP-SM 19.l 17 40 

2 10-12 SC-SM 15 9 6 9.1 II7.4 0.293 37.2 NA NA 6.67E-03 
5 24-26 SM 14 13 1 8.6 126.1 0.238 NA NA 
7 34-35.5 CL 21 12 9 14.3 II7.4 0.329 NA NA 
8 38-39 SM NP 13. l NA NA 

MW-F2 2 9-11 SP-SM 16.8 IIl.3 0.327 5 5 
4 18-20 CL 30 16 14 20.l 109.9 0.336 NA NA 1.86E-04 
5 24-26 SP 15.7 28 40 
7 33-35 SM NP 9.7 127.3 0.23 NA NA 
9 43-44.3 CL 40 16 24 14 112.8 0.354 NA NA 

MW-O2 2 10-12 SM 10 10 NP 9.5 NA NA 
5 23.5-25.5 SM 12 10 2 6.6 134.6 0.186 NA NA l.71E-04 
6 28.5-30 SM 8.4 3.7 NA 
8 38.5-40.5 SM NP 14.8 II6.9 0.331 NA NA 
9 43.5-45 CL 41 18 23 II.9 NA NA 

MW-J2 2 10-12 SM NP 8.1 134.4 0.187 NA NA 
5 24-26 SC-SM 17 13 4 10.2 132.3 0.2 NA NA 8.56E-05 
7 34-35 ML 12.2 II6.8 0.333 NA NA 

MW-BCK I 4.5-6.5 CL 19 11 8 11.9 128.8 0.263 NA NA 
2 9.5-11.5 SP 19.7 92 107 
7 34.5-36.5 CL 26 15 11 9.8 132.5 0.199 NA NA 
8 40.5-42 SM-SC 14 111.1 0.363 NA NA 

t Hydraulic conductivity measured in laboratory using falling head permeameter. "*" = Not detennined; NA= Not applicable 
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TABLE4-5 

HYDRAULIC RECOVERY TESTS 
PHASEIRFI 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Well Identification 

Horizontal 
Hydraulic Conductivity 

(ft/day) 

Shallow Wells (Bouwer and Rice, 1976) 

MW-Al 
MW-A3 
MW-A4 

MW-Bl (1) 

MW-Bl (2) 
MW-B3 (I) 
MW-B3 (2) 

MW-B3 (3) 
MW-Cl 

MW-El (I) 

MW-El (2) 

MW-Fl 
MW-F3 
MW-F4 

MW-GI (I) 
MW-GI (2) 

MW-G3 
MW-G4 
MW-JI 

Deep Wells (Hvorslev, 1951) 

MW-A2 
MW-B2 
MW-C2 
MW-E2 
MW-F2 

MW-G2 
MW-J2 

0.67 
2.88 
1.26 
0.76 
0.64 
0.89 
0.84 
2.46 
9.29 
1.70 
1.68 
4.59 
13.62 
9.47 
1.27 
1.22 
1.30 
1.14 
6.33 

0.42 
0.69 
0.74 
6.18 

3.64 
NC 
2.49 

Hydraulic recovery tests conducted by Dames & Moore on June 25, 1991 

NC ~ Not conducted 
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TABLE 4-6 

HYDRAULIC RECOVERY TESTS 
PHASEIIRFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Well Identification 

Shallow Wells (l.louwer and Rice, 1976) 

Horizontal 
Hydraulic Conductivity 

(ft/day) 

MW-E3 (l) 
MW-E3 (2) 
MW-LI (l) 
MW-LI (2) 

Intermediate Wells (Hvorslev, 1951) 

MW-B4 (I) 
MW-B4(2) 
MW-F5 (I) 
MW-F5 (2) 
MW-J3 (I) 
MW-J3 (2) 

MW-BCK3 (I) 
MW-BCK3 (2) 

2.31 
2.23 
1.16 
1.25 

0.27 
0.28 
1.06 
1.20 
1.08 
1.05 
2.05 
2.11 

Hydraulic recovery tests conducted by Dames & Moore on February 15 - 18, 1994 
NC= Not conducted 
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Reference 
Boring Elevation 

Number (feet, msl) 

MW-BCK 1 886.98 
MW-BCK2 887.55 
MW-BCK3 887.08 

MW-Al 888.66 
MW-A2 887.40 
MW-A3 887.09 
MW-A4 888.49 

MW-Bl 888.83 
MW-B2 886.82 
MW-B3 889.15 
MW-B4 889. 15 

MW-Cl 888.80 
MW-CZ 888.93 
MW-C3 889.02 

MW-El 888.39 
MW-E2 888.65 
MW-E3 887.88 

msl = Mean Sea Level 
"~"=Not Collected 

Johnson Controls 
20209-020-121 

TABLE 4-7 

SUMMARY OF GROUNDWATER ELEVATIONS 
PHASEHIRFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY· FOWLERVILLE, MICHIGAN 

June12,2000 June 16 2000 June 23, 2000 Juli 132 2000 
Depth Groundwater Depth Groundwater Depth Groundwater Depth Groundwater 

to Water Elevation to Water Elevation to Water Elevation to Water Elevation 
(feet) (feet, ms!) (feet) (feet, ms!) (feet) (feet, msl) (feet) (feet, msl) 

4.40 882.58 4.01 882.97 4.36 882.62 
4.12 883.43 4.65 882.90 

4.94 882. 14 4.54 882.54 5.06 882.02 

8.79 879.87 7.98 880.68 9.22 879.44 
7.42 879.98 6.66 880.74 7.93 879.47 
7.21 879.88 6.50 880.59 5.68 881.41 
8.31 880.18 7.62 880.87 8.86 879.63 

9.09 879.74 8.02 880.81 9.56 879.27 9.67 879.16 
6.57 880.25 5.39 881.43 6.72 880.10 6.91 879.91 
5.92 883.23 6.25 882.90 7.61 881.54 7.69 881.46 
8.15 881.00 7.23 881.92 6.84 882.31 8.71 880.44 

8.82 879.98 6.10 882.70 7.45 881.35 7.49 881.31 
7.35 881.58 6.51 882.42 7.89 881.04 
7.79 881.23 6.46 882.56 8.07 880.95 8.84 880.18 

7.96 880.43 7.41 880.98 8.55 879.84 
8.16 880.49 8.40 880.25 8.69 879.96 
7.56 880.32 7.08 880.80 8.12 879.76 

Page 1 of2 10/04/01 



Reference 
Boring Elevation 

Number (feet, ms!) 

MW-Fl 883.72 
MW-F2 884.33 
MW-F3 884.50 
MW-F4 884.76 
MW-F5 886.88 

MW-GI 885.41 
MW-G2 883.84 
MW-G3 884.12 
MW-G4 886.82 

MW-JI 888.24 
MW-J2 888.99 
MW-J3 887.68 
MW-J4 888.39 

MW-Kl 890.03 

MW-LI 891.54 

OW-7 887.54* 
OW-8 886.54 

OW-9S 887.81 

msl = Mean Sea Level 
"-"=Not Collected 

TABLE 4-7 (Continued) 

June12,2000 June 16 2000 
Depth Groundwater Depth Groundwater 

to Water Elevation to Water Elevation 
(feet) (feet, ms!) (feet) (feet, msl) 

4.02 879.70 3.21 880.51 
4.22 880.11 3.52 880.81 
5.12 879.38 4.87 879.63 
3.94 880.82 4.21 880.55 
7.07 879.81 6.25 880.63 

4.59 880.82 4.35 881.06 
3.02 880.82 2.41 881.43 
3.71 880.41 3.29 880.83 
4.30 882.52 3.94 882.88 

6.54 881.70 5.56 882.68 
8.13 880.86 7.31 881.68 
7.25 880.43 6.45 881.23 
6.51 881.88 5.53 882.86 

7.62 882.41 6.89 883.14 

4.72 886.82 6.08 885.46 

3.71 883.83* 
8.56 877.98 7.99 878.55 
8.22 879.59 7.66 880.15 

* Suspect elevation data due to damaged and bent outer protective well casing 

Johnson Controls 
20209-020-121 Page 2 of 2 

June 23, 2000 Jull 13, 2000 
Depth Groundwater Depth Groundwater 

to Water Elevation to Water Elevation 
(feet) (feet, ms!) (feet) (feet, ms!) 

4.83 878.89 
4.65 879.68 
5.73 878.77 
5.81 878.95 
7.67 879.21 

6.90 881.34 7.10 881.14 
8.42 880.'57 8.65 880.34 
7.61 880.07 7.69 879.99 

6.92 881.47 

8.15 881.88 8.42 881.61 

7.30 884.24 7.51 884.03 

9.10 877.44 
8.63 879.18 

10/04/01 



TABLE4-8 

WATER SUPPLY WELLS WITHIN 1-MILE RADIUS 
JOHNSON CONTROLS, INC. 

STANLEY TOOLS - FOWLERVILLE, MICffiGAN 

Well Year Depth 
Number Use Installed (feet) 

8* Municipal Supply 1952 286 
9 Municipal Supply 1968 255 
10 Municipal Supply 1984 250 
11 Municipal Supply 1983 250 

10001 Public Supply November 1, 1979 84 
10002 Public Supply November 12, 1979 125 
10003 Public Supply July 14, 1977 48 
10004 Domestic May 15, 1976 120 
10005 Domestic December 8, 1966 46 
10007 Domestic July 13, 1990 80 
11001 Domestic August 11, 1976 100 
11003 Domestic October 7, 1990 97 
11006 Domestic August l, 1972 !18 
11009 Type l Public April 16, 1973 ll2 
11010 Commercial September 13, 1972 140 
11011 Domestic April 16, 1973 112 
14006 Domestic March 10, 1967 225 
14007 Domestic April 5, 1971 74 
14008 Domestic May 10, 1984 118 
14009 Industry November 6, 1976 110 
15001 NA October 21, 1987 110 
15002 Water Supply for Oil Rig July 30, 1990 220 

gpm ~ Gallons per minute 

* Well is currently not in use due to gasoline from leaking underground storage tank in vicinity 
NA~ Not available 

JohnsonControls 
20209-020-121 

Pumping 
Capacity 

(gpm) 

420 

340 

280 

220 

50 

30 

25 

20 

NA 

20 

25 
30 
20 
20 
20 
20 
20 
12 
20 
35 
15 

100+ 

10/04/01 



TABLE4-9 

LIVINGSTON COUNTY ELEMENT UST 
MICHIGAN NATURAL FEATURES INVENTORY 

JOIINSON CONTROLS, INC. 

FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Type Name 

A Acris Crepitans Blanchardi 
A Ammocrypta Pellucida 
P Angelica Venenosa 
P Arethusa Bulbosa 
C Bog 
p 
p 
p 
p 

A 
A 
p 
p 

p 

0 
p 
p 
p 

G 
p 

A 
p 
p 

A 
I 
I 
I 
A 
G 
p 
p 

C 
p 

p 

A 

p 

G 
p 

Bouteloua Curtipendula 

Carex Richardsonii 

Carex X Subimpressa 

Celtis Tenuifolia 
Clemmys Guttata 

Cyrptotis Parva 
Crypipedium Ariethinum 

Crypipedium Candidum 
Draba Reptans 
Dysonomia Triquetra 
Great Blue Heron Rookery 

Habenaria Flava 

Hydrastis Canadensis 

Husticia Americana 

Kettle 

Kuhnia Eupatorioides 
Lampsilis Fasciola 

Microtus Pinetorum 
Marus Rebra 
Muhlenbergia Richardsonis 
Myotis Soda1is 

Orisma Poweshiek 
Oecanthus Laricis 
Papaipema Beeriana 
Phoxinus Erythrogaster 

Pitted Outwash 
Platanthera Leucophaea 
Poa Paludigena 

Prairie Fen 
Prunus Alleghaniensis Var Davissii 

Pyrgulopsis Letsoni 

Scirpus Clintonii 
Sistrurus Catenatus 

Speyeria Idalia 
Sporobolus Heterolepis 

Stagnation Topography 
Vaaleriana Ciliata 

Common Name 

Blanchard's Cricket Frog 
Eastern Sand Darter 

Hairy Angelica 
Aruthusa or Dragon's Mouth 

Side-Oats Grama 
Richardson's Sedge 

Sedge 

Dwarf Hackberry 

Spotted Turtle 
Least Shrew 
Ram's Head Lady Slipper 

White Lady-Slipper 
Creeping Whitlow-Grass 
Snuffbox 

Great Blue Heron Rookery 
Tubercled Orchid 
Golden-Seal 
Water-Willow 
Geographical Feature 
False Boneset 
Wavy-Rayed Lamp-Mussel 

Woodland Vole 
Red Mulberry 
MatMuhly 
Indiana Bat 

Powesheik Skipper 
Tamarack Tree Cricket 
Blazing Star Borer 

Southern Redbelly Dace 
Geographical Feature 
Prairie Fringed Orchid 
Bog Bluegrass 

Alkaline Shrub/Herb Fen, Midwest Type 
Alleghany or Sloe Plum 

Gravel Pryg 

Clinton's Bulrush 

Massasauga 
Regal Frittellary 

Prairie Dropseed 
Geographical Feature 

Edible Valerian 

Federal 
Status 

C2 

3C 
3C 

3C 
3C 

E 

C2 

T 
C2 

C2 

C2 
C2 

State 

Status 

SC 
T 

SC 
SC 

T 

SC 
SC 
SC 

SC 
T 

SC 
T 

SC 
T/PE 

SC 
T 
T 

SC 
SC/PT 

SC 
SC 
T 
E 
T 

SC 
SC 
T 

E 
T 

SC 
SC 

SC/PT 

SC 
T/PE 

T 

T 

Type: A= Vertebrate Animal; C = Plant Community; G = Geological Feature; I= Invertebrate Animal; N = Non-Vascular Plant; 0 = Other 
Code: Feature (Champion Tree, Rookery); P = Vascular Plant 

Status: E = Endangered; T = Threatened; SC= Special Concern (rare, may become E or Tin future); Cl = E or T 
Code: considered appropriate but not yet officially proposed; C2 = E or T may be appropriate but more information is needed; 

3C = Not currently being considered for listing; P = proposed status; X = Probably extirpated. 

Johnson Controls 
20209-020-121 10/04/01 
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FIGURE 4-3 
RED CEDAR RIVER DISCHARGE 

MEASURED AT WILLIAMSTON, MICHIGAN 
SOURCE: USGS Gauging Station Tables, 1989. 
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5.0 CONTAMINATION CHARACTERIZATION 

The RF! Strategy was designed to characterize impact to the environment by (a) defining 

source areas, and (b) evaluating the nature and extent, both horizontally and vertically, of 

the release of solid and hazardous wastes and their constituents from the management 

units and other source areas at the facility. 

This section presents an analysis and summary of analytical data on soil, groundwater, 

surface water and sediment, and sludge collected during three phases of the RFI. These 

data are used to ascertain the absence or presence of contaminant releases associated with 

the SWMU s and other possible source areas at the former Stanley facility, and to provide 

initial waste characterization. Work performed during Phase II of the RFI was designed 

largely to further refine the vertical and horizontal extent of releases identified during 

Phase I. Work performed during Phase III of the RFI was designed to update the 

groundwater characterization developed through Phase I and Phase II, to further evaluate 

nature and extent of sediment impact, and to evaluate the potential source area(s) for TCE 

impact observed near SWMU L. 

5.1 PHASEIANDPHASEII-DATA VALIDATION 

During the course of the Phase I and Phase II RFI, samples were collected at tbe former 

Stanley facility from six media, as follows: 

• Subsurface soil 

• Groundwater 

• Sludge 

• Riverbank soil 

• River and drainage ditch sediment 

• Surface water 

As reported in Section 3.3.1 the samples were submitted to RMAL in Arvada, Colorado 

for analyses using methodologies in accordance with U.S. EPA Manual SW-846 entitled 

Testing Methods for Evaluating Solid Waste; Physical/Chemical Methods. 
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Complete laboratory analytical reports and supporting QA/QC documentation for 

samples collected during the Phase I and Phase ll RFI are presented in Appendices N, 0, 

and P within the Phase I/Phase ll (Task 10) report dated June 1994. Due to the volume of 

laboratory data, these documents were not incorporated into this summary report. 

The Phase I and Phase ll data packages provided by RMAL were reviewed for 

compliance with Task 4: Quality Assurance/Quality Control Plan (October 17, 1990). 

The review was performed by Dames & Moore, following the laboratory data validation 

procedures presented in the U.S. EPA's Technical Directive Document HQ-8410, entitled 

Laboratory Data Validation: Functional Guidelines for Evaluating Organic Analysis 

(U.S. EPA, February I, 1988). Also adhered to were U.S. EPA guidelines set forth in 

associated documents for inorganics (U.S. EPA, July 1, 1988) and pesticides/PCBs (U.S. 

EPA, May 25, 1988). Samples were analyzed according to different protocols (A, B, and 

C). Summaries of the sampling protocols and protocol parameters are presented in 

Tables 5-l and 5-2, and a summary of analytical methods by protocol are presented in 

Table 5-3. Protocol tables with all parameters listed are presented on Tables 5-4, 5-5, 

and 5-6. 

5.1.1 Subsurface Soil 

Phase I Samples 

All samples were analyzed within specified holding times. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interferences or high levels of target or nontarget compounds, 

many samples were diluted and the reporting limits raised accordingly. Reporting limits 

for VOC analysis were raised more than 100 times for SO/B-3/2, SO/B-7/2, and 

SO/B-7/5, more than 500 times for SO/B-3/5 and SO/C-1/5, more than 1,000 times for 

SO/B-1/4 and SO/C-2/5, and more than 2,000 times for SO/C-3/5. Reporting limits for 

SVOC analysis were raised more than five times for SO/B-3/2, SO/B-3/5, and 

SO/B-5/2-3, more than 10 times for SO/B-7/2, more than 50 times for SO/B-7/5 and 

SO/B-6/2-3, more than 100 times for SO/C-1/5 and SO/C-2/5, and more than 500 times 
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for SO/B-1/4 and SO/C-1/5. In some cases surrogates were diluted out, and in one case 

the laboratory was unable to calculate the matrix spike and matrix spike duplicate 

recoveries. All other surrogate and matrix spike data were good. A summary of Phase I 

soil sample analyses results is presented in Table 5-7. 

Laboratory method blank samples were reported to contain the VOCs methylene chlmide 

and acetone, and the SVOC di-n-butylphthalate. Detection of these compounds in 

associated samples is interpreted to be laboratory induced. No voes were detected in 

any associated trip blanks. 

The field blanks contained estimated quantities of chromium, silver, copper, and zinc 

ranging from 0.0080 to 0.0027 mg/L. Zinc was detected in the field blank associated 

with Unit J at a concentration of 0.028 mg/L. Estimated quantities of the voes 

methylene chloride and chloroform were also detected. Chloroform occurs nowhere else, 

and the presence of methylene chloride is interpreted to be laboratory induced, since it 

occurred m laboratory blanks. An estimated quantity of the SVOC 

bis(2-ethylhexyl)phthalate was detected, but its presence can be attributed to laboratory 

contamination because it also occurred in laboratory blanks. The SVOC 

n-nitrosodimethylamine was detected in the field blank associated with Unit B, but 

nowhere else. 

Duplicate samples were collected for six of the 30 soil samples. The analysis results 

show generally good correlation. An estimated quantity of the SVOC naphthalene was 

detected in the duplicate of SO/B-3/2 (SO/B-712), but not in the original sample. The 

SVOCs fluorene and bis(2-ethylhexyl)phthalate were found in SO/B-3/5 at 

concentrations of 240 and 3,600 µg/kg, respectively. The duplicate, SO/B-7 /5, contained 

no fluorene, and bis(2-ethylhexyl)phthalate was detected at a concentration of 

25,000 µg/kg. Bis(2-ethylhexyl)phthalate was detected in SO/C-2/5 at a concentration of 

23,000 µg/kg but was absent from its duplicate, SO/C-3/5. An estimated quantity of 

di-n-butylphthalate was detected in the duplicate of SO/J-l/1, but not in the original 

sample. The PCB Aroclor 1248 was detected in SO/J-1/4 at a concentration of 260 

µg/kg, but was not found in its duplicate, SO/J-3/4. 
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Phase II Samples 

All samples were analyzed within specified holding times except for the nine duplicate 

samples. Analyses of these samples exceeded holding times as it was intended to use 

matrix spike duplicate samples as field duplicates, without analyzing the sample twice. 

However, this was not possible and the matrix spike . duplicate was rerun as a field 

duplicate beyond the specified holding times. 

All tuning, performance, and calibration results were reported as meeting established 

criteria. The samples were analyzed to achieve the lowest possible reporting limits within 

the constraints of the method. Due to reported interferences or high levels of target or 

nontarget compounds, many samples were diluted and the reporting limits raised 

accordingly. In some cases, surrogates were diluted out. Also, in some cases the matrix 

spike and matrix spike duplicate samples were out of laboratory specified ranges. 

However, most surrogate recoveries and matrix spike data were good. Detailed 

descriptions of reporting limits, surrogate recoveries, and matrix spike data are presented 

with individual laboratory data packets in Appendix P within the Phase I/Phase II (Task 

10) report dated June 1994. Due to the volume of laboratory data, these documents were 

not incorporated into this summary report. A summary of soil sample analyses results is 

presented in Table 5-8A and B. 

Laboratory method blank samples were reported to contain the VOCs methylene chloride, 

tetrach!oroethene, and trichloroethene. In addition, SVOC bis-2(ethyl hexyl) phthalate 

was also identified in some laboratory method blanks. TCO, copper, zinc, barium, and 

cadmium were also detected in some laboratory method blanks. Detection of these 

compounds in associated samples is interpreted to be laboratory induced. 

Methylene chloride and trichloroethene were also detected in one trip blank sample 

(January 24, 1994 shipment), and methylene chloride was detected in several trip blank 

samples (January 28, 1994 and February 2 and 3, 1994). 

Phase II RFI field blank samples contained quantities of methylene chloride, bis 2-(ethyl 

hexyl) phthalate, trichloroethene, copper, silver, lead, zinc, and cyanide. Methylene 

chloride was detected in field blank samples associated with soil borings GB-I 4 and 
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GB-52. Bis 2-(ethyl hexyl) phthalate was detected in field blank samples associated with 

soil borings GB-32 and GB-86. Trichloroethene was associated with soil boring GB-63, 

as was copper, lead, and zinc. Silver was detected in a field blank sample associated with 

soil borings GB-3, 32, 86, and 99. Cyanide was also associated with the field blank 

sample as GB-32. Most of these detections in field blank samples appear to be laboratory 

induced as they were also detected in laboratory method blanks. 

Duplicate samples were collected for nine of the 99 soil samples. The analysis results 

generally show good correlation. 

5.1.2 Groundwater 

Phase I Samples 

All samples were analyzed within specified holding times, except for the SVOC fraction 

of sample GW/MW-C2 and the halogenated organic compound fraction of GW/MW-G3. 

Due to improper spiking at the laboratory, GW/MW-e2 was not extracted within the 

7-day holding time. This sample and GW/MW-e3 (its duplicate) were resampled and 

analyzed within the specified holding time. GW/MW-G3 was not analyzed within the 

7-day holding time due to laboratory instrument failure. It was resampled and analyzed 

within the specified holding time. All tuning, performance, and calibration results were 

reported as meeting established criteria. The samples were analyzed to achieve the 

lowest possible reporting limits within the constraints of the method. Due to reported 

interferences or analytes present at concentration above the calibrated linear curve, some 

samples were diluted, and the reporting limits were adjusted relative to the dilution 

required. Reporting limits for voe analysis were raised five times for GWIMW-el and 

GW/MW-B-1. SVOe reporting limits were only slightly raised for GW/MW-F-3. A 

summary of groundwater sample analysis results is presented in Table 5-9. 

Laboratory method blank samples were reported to contain estimated quantities of the 

voes acetone and methylene chloride and the SVOes bis(2-ethylhexyl)phthalate, di-n

butylphthalate, and di-n-octyl phthalate. Detection of these compounds in associated 

samples is interpreted to be laboratory induced. No VOCs were detected in any 

associated trip blanks. 
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The field blanks contained estimated quantities of the VOCs methylene chloride and 

chloroform. Chloroform occurs nowhere else, and the presence of methylene chloride is 

interpreted to be laboratory induced. Estimated quantities of the S V OCs bis(2-

ethy lhexyl)phthalate and di-n-butylphthalate were detected, but their presence can be 

attributed to laboratory contamination. The SVOC n-nitrosodimethylamine was detected 

in two of the field blanks, but nowhere else. 

Duplicate samples were collected from three of the 22 monitoring wells sampled. The 

analysis results show good correlation, except for some variability in metals 

detected and the semivolatile fraction of MW-C3 (duplicate of MW-C2). Estimated 

concentrations of l ,4-dichlorobenzene, benzyl alcohol, naphthalene, diethylphthalate, and 

3,4-methylphenol were found in MW-C3, but not in MW-C2. 

Phase II Samples 

All samples were analyzed within specified holding times except for SVOCs of samples 

reported within report 033956 and cyanide of GW/MW-J2/l-MS within report 033921. 

Original SVOC sample for GW/MW-F-3 was broken during shipment. The sample was 

resampled and analyzed within the specific holding time. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interferences or analytes present at concentrations above the 

calibrated linear curve, some samples were detected and the reporting limits were 

adjusted relative to the dilution required. Some surrogate recoveries were outside of 

limits. Detailed descriptions of reporting limits, surrogate recoveries, and matrix spike 

data are presented with individual laboratory data packets in Appendix P within the Phase 

l/Phase IT (Task I 0) report dated June 1994. Due to the volume of laboratory data, these 

documents were not incorporated into this summary report. A summary of groundwater 

sample analysis results is presented in Table 5-10. 

Laboratory method blank samples were reported to contain cyanide, VOCs, acetone, and 

methylene chloride. SVOC Bis(2-ethyl hexyl) phthalate, and metals cadmium and zinc. 

Estimated values of SVOCs 1,2-dibromo-3-chloro-propane, methyl methacrylate, and di

n-octyl phthalate were also detected in laboratory method blanks. Detections of these 

compound in associated samples is interpreted to be laboratory induced. Methylene 
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chloride and l ,4-dichlorobenzene were detected in trip blanks, but methylene chloride 

was also present within the associated laboratory method blanks. 

One field blank detected me thy Jene chloride and 1,4-dichlorobenzene and two field 

blanks contained bis(2-ethyl hexyl) phthalate, but its presence can be attributed to 

laboratory contamination. These analytes were detected in the associated laboratory 

method blank or trip blank. Zinc and an estimated value of selenium were detected in 

one field blank. 

These duplicate samples were collected from 32 groundwater monitoring wells. The 

analysis generally showed good correlation. 

5.1.3 Sludge 

Phase I Samples 

All samples were analyzed within specified holding times, except for the PCB fraction of 

sample SL/G-5. This sample and SL/G-4 (its duplicate) were resampled and analyzed 

within the specified holding times. All tuning, performance, and calibration results were 

reported as meeting established criteria. The samples were analyzed to achieve the 

lowest possible reporting limits within the constraints of the method. Due to reported 

interferences or analytes present at concentration above the calibrated linear curve, some 

samples were diluted, and the reporting limits were adjusted relative to the dilution 

required. Reporting limits for VOC analysis were doubled for SL/G-1, SL/G-2, SL/G-3, 

SL/G-4, and SL/G-5, raised five times for SL/F-2 and SL/F-3, raised 15 times for SL/l-1, 

raised 25 times for SL/F-1, and raised 1,000 times for SL/H-1. SVOC reporting limits 

were doubled for SL/l-1, SL/G-1, SL/G-2, SL/G-3, SL/G-4, and SL/G-5. They were 

raised 20 times for SL/F-2 and more than 200 times for SL/F-1, SL/F-3, and SL/H-1. 

PCB analysis reporting limits were raised eight times for SL/F-2 and more than 20 times 

for SL/F-1, SL/F-3, and SL/l-1. In four of the samples' SVOC fraction, the surrogates 

were diluted out. Matrix spike and matrix spike duplicate sample recoveries could not be 

calculated for the metals chromium, copper, nickel, zinc, and lead, due to relatively large 

concentrations of these elements in the selected sample. All other surrogate and matrix 
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spike data were good. A summary of sludge sample analysis results is presented in Table 

5-11. 

Laboratory method blank samples were reported to contain the VOCs methylene chloride 

and acetone, and the SVOC di-n-butylphthalate. Detection of these compounds in 

associated samples is interpreted to be laboratory induced. No VOCs were detected in 

any associated trip blanks. 

The field blanks contained quantities of copper and zinc at concentrations of 0.022 and 

0.024 mg/L, respectively. Estimated quantities of the VOC chloroform were also 

detected. Chloroform occurs nowhere else. An estimated quantity of the SVOC di-n

butylphthalate was detected but its presence can be attributed to laboratory 

contamination. The SVOC n-nitrosodimethylamine was detected in the field blank, but 

nowhere else. 

A duplicate sample was collected from one of the nine sludge sampling areas. SL/G-5 is 

a duplicate of SL/G-4 and demonstrated good correlation, except for the semivolatile 

fraction. Estimated concentrations of fluoranthene and pyrene were detected in SL/G-4, 

but not in SL/G-5. 

Phase II Samples 

All samples were analyzed within specified holding times, except for the one duplicate 

sludge sample (SL/E-3/3), as discussed in Section 5.1. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interferences or analytes present at concentrations above the 

calibrated linear curve, some samples were diluted, and the reporting limits were adjusted 

relative to the dilution. Surrogate recoveries, matrix spike, and matrix spike duplicate 

laboratory data were reported as in quality control limits. Detailed descriptions of 

reporting limits, surrogate recoveries, and matrix spike data are present with individual 

laboratory data packets in Appendix P within the Phase I/Phase II (Task 10) report dated 

June 1994. Due to the volume of laboratory data, these documents were not incorporated 
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into this summary report. A summary of sludge sample analyses results is presented in 

Table 5-11. 

Laboratory method blank samples were reported to contain barium and cadmium. 

Detections of these elements in associated samples is interpreted to be laboratory 

induced. Methylene chloride was the only voe detected in any associated trip blank 

samples. Also, no contaminants were detected in any associated field blank sample. 

A duplicate sample was collected from one of the three sludge sampling areas. The 

analyses results generally show good correlation. 

5.1.4 Drainage Ditch Sediment 

Phase II 

All samples were analyzed within specified holding times except for sulfide analysis and 

the one duplicate sample as discussed in Section 5.1. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. However, due to reported interferences and physical characteristics of the 

sample matrix, some samples were diluted to levels where some surrogate recoveries 

were outside of advisory limits. Associated quality control samples were generally 

within limits and the data was reported with its reporting limits raised accordingly (see 

Appendix P). Some matrix spike recoveries were outside of limits. Detailed descriptions 

of reporting limits, surrogate recoveries, and matrix spike data are presented with 

individual laboratory data packets in Appendix P within the Phase I/Phase II (Task 10) 

report dated June 1994. Due to the volume of laboratory data, these documents were not 

incorporated into this summary report. A summary of drainage ditch sample analysis 

results is presented in Table 5-12. 

Laboratory method blank samples were reported to contain Teo and the voe methylene 

chloride. Detection of methylene chloride in associated samples is interpreted to be 

laboratory induced. Methylene chloride and tetrachloroethene were detected m 

associated trip blank. The field blank contained an estimated quantity of lead. 
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A duplicate sample was collected from on of the six ditch sediment samples. The 

analysis results show good correlation. 

5.1.5 Riverbank Soil 

Phase! 

All samples were analyzed within specified holding times. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interferences and physical characteristics of the sample matrix, 

some samples were diluted and the reporting limits raised accordingly. Reporting limits 

were slightly raised for the voe fraction of SO/Re-6 and the svoe fractions of 

SO/Re-3, SO/Re-6, and SO/Re-4. All surrogate and matrix spike data were good. A 

summary of riverbank soil sample analysis results is presented in Table 5-13. 

Laboratory method blank samples were reported to contain the voe methylene chloride. 

Detection of this compound in associated samples is interpreted to be laboratory induced. 

No voes were detected in any associated trip blanks. 

The field blanks contained quantities of copper and zinc at concentrations of 0.0050 and 

0.014 mg/L, respectively. An estimated quantity of the voe methylene chloride was 

also detected. Estimated quantities of the SVOes di-n-butylphthalate and bis(2-

ethylhexyl)phthalate were detected, but their presence can be attributed to laboratory 

contamination. The SVOe n-nitrosodimethylamine was detected in the field blank, but 

nowhere else. 

A duplicate sample was collected from one of five riverbank soil sampling locations. The 

analysis results show good correlation. Eleven SVOes were detected in both the sample 

and its duplicate, in comparable quantities. An estimated quantity of silver was detected 

in SO/Re-3, but was not found in the duplicate, SO/Re-6. Also, the SVOes anthracene 

and fluorene were detected in SO/Re-3, but were absent from SO/Re-6. 
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Phasell 

All samples were analyzed within specified holding times except for the one duplicate 

sample as discussed in Section 5.1. All tuning, performance, and calibration results were 

reported as meeting established criteria. The samples were analyzed to achieve the 

lowest possible reporting limits within the constraints of the method. Due to reported 

interferences and physical characteristics of the samples were diluted and the reporting 

limits raised accordingly. All surrogate and matrix spike data were good. Detailed 

description of reporting limits, surrogate recoveries, and matrix spike data are presented 

with individual laboratory data packets in Appendix P within the Phase I/Phase II (Task 

10) report dated June 1994. Due to the volume of laboratory data, these documents were 

not incorporated into this summary report. A result summary of riverbank soil sample 

analysis is presented in Table 5-14. 

Laboratory method blanks reported no detection of any constituents. No voes were 

detected in any associated trip blanks. No field blanks associated with the riverbank soil 

sampling were collected. 

A duplicate sample was collected from one of the three riverbank soil sampling locations. 

The analysis generally showed good correlation. 

5.1.6 River Sediment 

Phase I 

All samples were analyzed within specified holding times, except the SVOe fraction of 

SE/Re-3, which was subsequently resampled and reanalyzed. All tuning, performance, 

and calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interferences or high levels of nontarget compounds, many 

samples were diluted and the reporting limits raised accordingly. Reporting limits for 

voe analysis were raised less than five times for SE/Re-1/3, SE/Re-1/12, SE/Re-3/3, 

SE/Re-3/12, SE/Re-4/3, SE/Re-4/12, and SE/Re-5/12. They were raised 10 times for 
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SE/RC-6/12 and SE/RC-5/3. SVOC analysis reporting limits were doubled for 

SE/Re-5/3; raised five times for SE/Re-t/12, SE/Re-2/12, SE/Re-4/3, and SE/Re-4!12; 

raised 15 times for SE/Re-1/3, SE/RC-3/12, and SE/RC-6/12; and raised 20 times for 

SE/Re-2/3 and SE/Re-3/3. In some cases the surrogate compounds were diluted out. 

The spiking compound 4-nitrophenol was not detected in either the matrix spike or the 

matrix spike duplicate. All other surrogate and matrix spike data were good. A summary 

of river sediment sample analysis results is presented in Table 5-15. 

Laboratory method blank samples were reported to contain the voe methylene chloride 

and the metal copper (at a concentration of 1.1 mg/kg). Detection of these compounds in 

associated samples is interpreted to be laboratory induced. No voes were detected in 

any associated trip blanks. 

The field blank contained zinc at a concentration of 0.24 mg/L. An estimated quantity of 

the voe methylene chloride was also detected. Estimated quantities of the SVOes di-n

butylphthalate, di-n-octyl phthalate, and bis(2-ethylhexyl)phthalate were detected, but 

their presence can be attributed to laboratory contamination. The SVOe n

nitrosodimethylamine was detected in the field blank, but nowhere else. 

A duplicate sample was collected from one of the 10 river sediment samples. 

SE/RC-6/12 is a duplicate of SE/Re-3/12 and demonstrates good correlation, except 

for some variability in metals detected. Cadmium was detected at a concentration of 

0.77 mg/kg in SE/Re-6/12, but was not detected in SE/Re-3/12. An estimated 

concentration of selenium was detected in SE/RC-3/12, but not in SE/RC-6/12. 

Phase II 

All samples were analyzed within specified holding times except for the two duplicate 

samples as discussed in Section 5.1. All tuning, performance, and calibration results 

were reported as meeting established criteria. The samples were analyzed to achieve the 

lowest possible reporting limits within the constraints of the method. Due to reported 

interferences and physical characteristics of the sample matrix, some samples were 

diluted and the reporting limits raised accordingly (see Appendix P within the Phase 

I/Phase ll (Task 10) report dated June 1994. Due to the volume of laboratory data, these 
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documents were not incorporated into this summary report.). All surrogate and matrix 

spike data were good. A summary of river sediment sample analysis results is presented 

in Table 5-16. 

Laboratory method blanks reported no detections of any constituents. No VOCs were 

detected in any associated trip blank. 

The field blank contained a zinc concentration of 0.034 mg/L, although the compound 

was also detected in a method blank. An estimated quantity of copper was also detected. 

Two duplicate samples were collected from two of the 16 river sediment samples. The 

analysis generally showed good correlation. 

5.1.7 Surface Water 

All samples were analyzed within specified holding times. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. No interferences were reported; therefore, no reporting limits were raised. All 

surrogate and matrix spike data were good. A summary of surface water sample analysis 

results is presented in Table 5-17. 

Laboratory method blank samples were reported to contain the VOC methylene chloride 

and the SVOCs bis(2-ethylhexyl)phthalate and di-n-octyl phthalate. Detection of these 

compounds in associated samples is interpreted to be laboratory induced. Copper and 

zinc were also detected in the method blank at concentrations of 0.032 and 0.037 mg/L, 

respectively. Neither of these elements were detected in the samples. No VOCs were 

detected in any associated trip blanks. 

The field blank contained estimated quantities of the VOCs methylene chloride and 

acrylonitrile. The presence of these compounds is interpreted to be laboratory induced. 

Estimated quantities of the SVOCs bis(2-ethylhexyl)phthalate and di-n-octyl phthalate 

were detected, but their presence can be attributed to laboratory contamination. The 

SVOC n-nitrosodimethylamine was detected in the field blank, but nowhere else. 
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A duplicate sample was collected from one of the five river sampling locations. 

SW/RC-6 is a duplicate of SW/RC-3 and demonstrated good correlation. The dissolved 

metal arsenic was detected in an estimated concentration in SW/RC-3, but not detected in 

SW/RC-6. An estimated concentration of the SVOC 4-nitrophenol was detected in 

SW/RC-6, but not in SW/RC-3. 

5.2 PHASE HI-DATA VALIDATION 

During the course of the Phase III RFI, samples were collected at the facility from four 

media, as follows: 

• Groundwater from monitoring wells 

• Subsurface soil and groundwater from direct-push borings 

• Riverbank soil 

• River and drainage ditch sediment 

The samples were submitted to Severn Trent Laboratories (STL) in Arvada, Colorado for 

analyses using methodologies in accordance with U.S. EPA Manual SW-846 entitled 

Testing Methods for Evaluating Solid Waste; Physical/Chemical Methods and the Task 4: 

Quality Assurance/Quality Control Plan (October 17, 1990, amended December 3, 

1999). 

Complete laboratory analytical reports and supporting QA/QC documentation for 

samples collected during the Phase Ill RFI are presented in Appendices D, E, and F 

within the Phase III (Task 10) report dated December 2000. Due to the volume of 

laboratory data, these documents were not incorporated into this summary report. 

The Phase III data packages provided by STL were reviewed by URS for compliance 

with the Task 4: Quality Assurance/Quality Control Plan. Samples were analyzed 

according to parameters and methods presented in Table 5-18. A summary of the 

findings according to matrix follows. 
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5.2.1 Subsurface Soil 

Phase Ill Samples 

All samples were analyzed within specified holding times. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interference or high levels of target or nontarget compounds, 

many samples were diluted and the reporting limits raised accordingly. Out of 18 soil 

samples collected, the reporting limits of 11 samples for (VOes) analysis were raised up 

to 50 times, one sample to l 00 times, and two samples to 200 times. All surrogate and 

matrix spike data demonstrated acceptable recovenes. A summary of soil sample 

analyses results is presented in Table 5-19. 

Laboratory method blank samples were reported to contain the voes methylene chloride 

and 2-Butanone (MEK). Detection of these compounds in associated samples is 

interpreted to be laboratory induced. Two laboratory control samples demonstrated a 

recovery for the analyte 1,1-dichloroethene below quality control limits. The voes 

methylene chloride and an estimated quantity of ethyl ether were detected in associated 

trip blanks. 

5.2.2 Groundwater 

Phase Ill Samples 

All samples were analyzed within specified holding times. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interference or high levels of target or nontarget compounds, 

many samples were diluted and the reporting limits raised accordingly. Reporting limits 

for voes analysis were raised up to more than 13 times for five out of 21 monitoring 

wells sampled. One sample was raised to more than 50 times the reporting limit. All 

surrogate and matrix spike data demonstrated acceptable recoveries. A summary of 

groundwater sample analyses results is presented in Tables 5-20 and 5-21. 
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Laboratory method blank samples were reported to contain the voes methylene chloride 

and acetone. Detection of these compounds in associated samples is interpreted to be 

laboratory induced. Laboratory method blank samples were reported to contain detection 

of total cyanide associated with samples from wells MW-Kl and MW-F3. Laboratory 

control samples demonstrated acceptable limits. The voes methylene chloride and 

estimated quantities of ethyl ether were detected in associated trip blanks. 

The associated field blanks contained estimated quantities of the voes acetone, 

bromodichloromethane, 2-Butanone (MEK), chloroform, and chloromethane. 

Duplicate samples were collected for two of the 21 groundwater samples. The analysis 

results show generally good correlation. 

Groundwater from Soil Borings 

All samples were analyzed within specified holding times. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interference or high levels of target or nontarget compounds, 

many samples were diluted and the reporting limits raised accordingly. Out of 31 

groundwater samples collected, the reporting limits of four samples for voes analysis 

were raised up to 2 times, three samples to 5 times, six samples to 10 times, five samples 

to 25 times, three samples to 40 times, two samples to 100 times, three samples to 200 

times, and one sample to 250 times. All surrogate and matrix spike data demonstrated 

acceptable recoveries. A summary of groundwater sample analyses results is presented in 

Table 5-22. 

Laboratory method blank samples were reported to contain the voes acetone and 

methylene chloride. Detection of these compounds in associated samples is interpreted to 

be laboratory induced. Two laboratory control samples demonstrated a recovery for the 

analyte 1, 1-dichloroethene below quality control limits. The voes acetone, methylene 

chloride, and an estimated quantity of ethyl ether were detected in associated trip blanks. 
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Duplicate samples were collected for five of the 31 groundwater samples from soil 

borings. The analysis results show generally good correlation. 

5.2.3 Drainage Ditch Sediment 

Phase Ill Samples 

All samples were analyzed within specified holding times. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interference or high levels of target or non-target compounds, 

some samples were diluted and the reporting limits slightly raised accordingly. In 

addition, some samples were diluted to levels where some surrogate recoveries were_ 

outside of advisory limits. Associated quality control samples were generally within 

limits and the data was reported with its reporting limits raised accordingly. Some matrix 

spike recoveries were outside of limits. A summary of sediment sample results collected 

from the south drainage ditch is presented in Table 5-23. 

Laboratory method blank samples and laboratory control samples demonstrated 

acceptable limits. 

5.2.4 Riverbank Soil 

Phase Ill Samples 

All samples were analyzed within specified holding times. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interference or high levels of target or non-target compounds, 

many samples were diluted and the reporting limits raised accordingly. Out of six river 

bank samples collected, the reporting limits of two samples for PAHs analysis were 

raised up to 2 times and one sample to 3 times. In addition, some samples were diluted to 

levels where some surrogate recoveries were outside of advisory limits. Associated 
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quality control samples were generally within limits and the data was reported with its 

reporting limits raised accordingly. Some matrix spike recoveries were outside of limits. 

A summary of river bank sample analyses results is presented in Table 5-23. 

Laboratory method blank samples and laboratory control samples demonstrated 

acceptable limits. 

5.2.5 River Sediment 

Phase Ill 

All samples were analyzed within specified holding times. All tuning, performance, and 

calibration results were reported as meeting established criteria. The samples were 

analyzed to achieve the lowest possible reporting limits within the constraints of the 

method. Due to reported interference or high levels of target or non-target compounds, 

many samples were diluted and the reporting limits raised accordingly. Out of 29 

sediment samples collected, the reporting limits of 2 samples for P AHs analysis were 

raised up to 2 times and one sample to 3 times. In addition, some samples were diluted to 

levels where some surrogate recoveries were outside of advisory limits. Associated 

quality control samples were generally within limits and the data was reported with its 

reporting limits raised accordingly. Some matrix spike recoveries were outside of limits. 

A summary of sediment sample analyses results is presented in Table 5-23. 

Laboratory method blank samples and laboratory control samples demonstrated 

acceptable limits. 

5.3 PHASEI/HDATAANALYSISBYUNIT 

The following sections present and summarize analytical data collected during Phase I 

and Phase ll activities on soil, groundwater, sediment, surface water, and sludge on a 

unit-by-unit basis. Background data for soil and groundwater are discussed first, as those 

data are pertinent to the results presented in subsequent sections. The results of the Phase 

II soil grid program are presented both in a separate section, and where appropriate, in 
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individual unit discussions. A site layout map depicting all soil borings and monitoring 

well locations is illustrated on Figure 5-1. 

Section 5.6 presents a current analysis and summary of analytical data on groundwater, 

soil, and sediment, collected in 2000 during Phase III of the RFI. These data are used to 

ascertain the absence or presence of contaminant releases associated with the SWMU s 

and other possible source areas at the former Stanley facility, and to provide initial waste 

characterization. Work performed during Phase ill of the RFI was designed largely to 

further refine the vertical and horizontal extent of releases identified during Phase I and 

Phase II and to update current conditions at the facility. Soil borings advanced during the 

Phase III RFI are illustrated on Figure 5-1. 

As stipulated in the Task 4: QA/QC Plan, groundwater analyses performed during Phase I 

and Phase II of the investigation were tested for voes by three different methods: 8240, 

8010, and 8020. The 8000-series methods were used to provide both accuracy in 

quantification of aromatic and halogenated voes at lower detection limits. Since 

method 8240 is able to detect the same compound as 8010 and 8020 when the compounds 

are present at higher concentrations, the results for a given compound may be listed twice 

with different quantification (see Table 5-9 and 5-10). When this occurs, the discussion 

of results in this text references the higher of the two detections. 

Groundwater analytical results are discussed in the context of "upper" and "lower" facies 

of the aquifer. For this analysis, the intermediate-depth wells are combined with the deep 

wells, to monitor the lower facies, as they demonstrate similar hydraulic properties and 

are generally screened within 5 to 10 feet of the other. The shallow wells represent water 

quality from the upper facies. 

5.3.1 Soil Backgrouncl/Groundwater Background 

During the Phase II RFI, soil samples were collected from one background soil boring 

(MW-BeK-3) at three depth intervals (0- to 2-, 2- to 4-, and 4- to 6- foot), and analyzed 

for arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, 

zinc, and extractable petroleum hydrocarbons. Accordingly, a total of three 

concentrations of each constituent was available, with a single data point from a specific 
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depth for each constituent. To enable statistical analyses of the data, additional 

background soil data for the site were sought. 

As discussed in Section 2.1.1, soil background levels for select metals were developed by 

Swanson Environmental, Inc. (Swanson) in 1985 during closure activities associated with 

Unit A. Three soil borings were advanced near the former RCRA background well, 

OW-7 (see Figure 3-1 located in Section 3.0). Three soil samples (0- to 3-foot and 3- to 

7-foot intervals and 6.5- to 10-foot intervals) were collected from each boring. Each 

sample was analyzed in quadruplicate for arsenic, cadmium, copper, chromium, lead, 

nickel, zinc, and cyanide. Accordingly, a total of 12 concentrations for each constituent 

at the three depths was available to supplement the background data generated during 

Phase II. Logs of the three borings and a copy of the analytical report are presented as 

AppendixB. 

Background levels were established in accordance with the guidelines presented in 

MDNR, Environmental Response Division (ERD) Guidance Regarding the Verification 

of Soil Remediation (1990). Following this guidance, each data set was tested for 

outliers, mean and standard deviations were calculated, and then the background levels 

were calculated. Specifically, a background level for each constituent was calculated by 

adding three standard deviations to the qualified mean. This procedure was repeated for 

each constituent at the depth intervals 0- to 3-foot and 3- to 7-foot. Since only one soil 

boring was available from the Phase II RFI, the upper most sample (0- to 2-foot) was 

grouped with the 0- to 3- foot intervals from the 1985 data. The 2- to 4-foot depth sample 

from MW-BCK-3 was actually taken at a depth of 3.8 to 4 foot, and therefore, was 

grouped with the 3- to 7-foot interval from the 1985 data, as was the 4- to 6-foot depth 

sample (BCK-3/3 ). The deepest background data from the 1985 closure were not used. 

Background levels for the above-listed compounds at the Stanley site are shown in Tables 

5-24 and 5-25. 

Groundwater Background 

The deep background well, MW-BCK2, was installed in November 1990 and has been 

sampled on two occasions for the Phase I and Phase II RFis: April 1991 and February 

1994. MW-BCK2 was also sampled on a quarterly basis between January 1991 through 
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October 1993 as part of the RCRA GWQA program. This sampling involved a reduced 

number of constituents. 

The other background wells, MW-BCKl (shallow) and MW-BCK3 (intermediate), have 

been sampled on one occasion for the RFI: February 1994. 

Data from the background wells are relevant to the discussion of water quality in other 

parts of the site. A brief summary of the background well results follows. Tabulated 

results are presented in Tables 3-8 located in Section 3.0 (MW-BCK2), Table 5-9 (MW

BCK2), and Table 5-10 (MW-BCKl, MW-BCK2, and MW-BCK3). 

UpperFacies 

Arsenic, barium, and zmc were the only metals detected in the background well 

MW-BCKl, screened in the upper facies. Both arsenic and zinc were reported in 

estimated concentrations of 0.0043 mg/L and 0.019 mg/L, respectively. Barium was 

detected at a concentration of 0.19 mg/L. The only VOC detected in the sample collected 

from MW-BCKl was carbon disulfide at a concentration of 8.8 µg/L. No SVOCs were 

detected in the sample collected from MW-BCKl. Sulfur was detected at a concentration 

of 0.10 mg/L. Cyanide was not detected in MW-BCKl. 

LowerFacies 

The following metals were detected in the background wells MW-BCK2 and MW-BCK3, 

screened in the lower facies: arsenic, barium, cobalt, selenium, and zinc. Arsenic was 

detected in both wells at concentrations of 0.014 mg/L and 0.0060 mg/L, respectively. 

Barium was also detected in samples collected from MW-BCK2 and MW-BCK3 at 

concentrations of 0.018 mg/L and 0.13 mg/L, respectively. Cobalt was detected only 

from MW-BCK3 at a concentration of 0.0053 µg/L, but the compound was also detected 

in the laboratory method blank. Selenium was detected only from the sample collected 

from MW-BCK2 at an estimated concentration of 0.0035 mg/L. Zinc was detected in the 

sample collected from MW-BCK2 at a concentration of 0.025 mg/L and in the sample 

from MW-BCK3 at an estimated concentration of 0.0092 mg/L. 
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The following SVOCs were detected in the samples collected MW-BCK2 and MW

BCK3: carbon disulfide, 1,4-dichlorobenzene, and methylene chloride. Carbon disulfide 

was reported only from MW-BCK3 at a concentration of 13 µg/L. 1,4-dichlorobenzene 

was detected only in the sample collected from MW-BCK2 at a concentration of 0.81 

µg/L. Methylene chloride was detected in the sample collected from MW-BCK2 at a 

concentration of 2.6 µg/L, but the compound was also detected in the associated 

laboratory method blank. Bis(2-ethyl hexyl) phthalate was the only SVOC detected in 

the ground water collected from the lower facies wells. The compound was detected in 

MW-BCK2 at a concentration of 8.1 µg/L but was also reported from the associated 

laboratory method blank. 

Cyanide was detected only in MW-BCK2 at an estimated concentration of 0.013 mg/L, 

but cyanide was also detected in the associated laboratory method blank. 

Review of the metals (cadmium, chromium, copper, nickel, and zinc) and cyanide 

analytical data reported for groundwater samples collected from MW-BCK2 from 

January 1991 to October 1994 (see Table 3-8 located in Section 3.0) indicate that copper 

and nickel have not been detected in MW-BCK2 during the sampling period of January 

1990 to October 1994. During this sampling period, cadmium was detected in a range 

from 0.00012 mg/L to 0.0002 mg/L; chromium was detected in a range from 0.002 mg/L 

to 0.004 mg/L; and zinc was detected in a range from 0.007 mg/L to 0.12 mg/L. 

Cyanide was detected in the samples collected from MW-BCK2 twice during this period, 

during the sampling events of December 19 - 20, 1990 and January 28 - 29, 1994 at 

concentrations of 0.006 mg/Land 0.013 mg/L, respectively. 

5.3.2 Soil Grid Borings 

Results from the Phase I investigation and knowledge of historical waste management 

practices lead to the development of an extensive grid boring program to characterize the 

nature and extent of impacted shallow soil in areas generally west of the former plant. A 

total of 99 borings was drilled and sampled at the locations shown in Figure 5-1. Based 

on field screening criteria, a sample was collected for analysis from each boring. If no 

evidence of impact was noted in the field, the uppermost sample from the 0- to 2-foot 
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depth interval was selected for analysis. The depth interval breakdown of samples from 

the 99 borings was as follows: 

Depth Interval 

1. 0-2 

2. 2-4 

3. 4-6 

Number of Samples 

48 

29 

22 

All the grid samples were analyzed for total metals, cyanide, TPHs, and PCBs since these 

are the contaminants most commonly present and of concern in the soil at the site. The 

samples from the areas around Units B, C, and F, and the samples along the river between 

Units B and F were also analyzed for VOCs and SVOCs, since these areas were most 

likely impacted by organics from Units B and C. Of the remaining samples, every third 

one was analyzed for VOCs. In addition, samples with odors, visible signs of 

contamination', or elevated PID readings were also analyzed for VOCs and SVOCs. 

Analytical results are presented in Tables 58A and 8B. 

5.3.2.1 Metals 

Soil samples were collected from grid borings in the vicinity of each Unit and AOC 

during the Phase II RFI and were analyzed for concentrations of metals. Arsenic, barium, 

chromium, copper, lead, nickel, selenium, silver, and zinc have been detected at 

concentrations above background levels throughout the site. Background levels were 

calculated for the metals as discussed in Section 5.3.1 and are used as a basis in the 

discussion of concentration levels throughout the entire area. Generally, concentrations 

of all metals were detected in the Phase II soil grid borings at various locations 

throughout the site. Lower concentrations of arsenic, barium, selenium, and silver were 

close to background levels and detected in no definite pattern in the subsurface soil. 

Their occurrence does not appear to be related to site activities. Locally, chromium, 

copper, nickel, and zinc were detected in the vicinity of specific Units at concentrations 

greatly exceeding background, with distributions suggesting impacts from site activities. 

* Based on evidence such as discoloration, oily sheen, presence of sludge or product. 
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A grid boring in close proximity to Unit H was the location of the highest inorganic 

concentrations with respect to the entire site. Soil boring GB-35 was originally thought 

to have been completed outside of Unit H. However, sludge was encountered in the soil 

boring at a depth of Oto 2 feet. At GB-35, chromium was the highest metal concentration 

detected in soil at 126,000 mg/kg (SO/GB-35/1). The very high concentrations of metals 

in this sample may suggest that the boundary of Unit H be extended. Other metals having 

high concentrations (relative to background levels) at GB-35 include: copper, nickel, and 

zinc, all at depths of 0- to-2-feet below the ground surface. 

Grid borings in the vicinity of Units B and F also encountered sludge up to 10 feet below 

ground surface (SO/GB-89/5, SO/GB-43/3). Total metals from soil samples collected 

from these borings were compared to total metals from the sludge samples collected 

during Phase I and found to be similar in characteristics and constituent levels 

(Table 5-11 ). 

Other locations in which high concentrations of chromium, copper, nickel, and zinc were 

detected include: west of Unit A, east of Unit B, south of Unit E, east of Unit F, north of 

Unit I, north of Unit J, at AOC 1, and AOC 2. Concentrations in these areas range from 

10 to 1,000 times the background levels. 

5.3.2.2 Cyanide 

Soil from each grid boring collected during the Phase II RFI was analyzed for cyanide. 

Soil borings in the vicinity of each Unit or AOC excluding Unit C and AOC 2 contained 

cyanide. The highest level of cyanide detected in soil samples through the entire site was 

1,180 mg/kg, which was collected from Unit H (SO/GB-35/1) at a depth interval of 0- to 

2-feet below the ground surface. Other areas in which cyanide was detected in the soil at 

concentrations above 20 times the background level included adjacent to the east 

boundary of Unit F (SO/GB-44/3) at a sampling depth of 4-to 6-feet; at AOC 1 (SO/GB-

98/3), at a sampling depth of 4- to 6-feet; and adjacent to the west boundary of Unit J 

(SO/GB-77 /2) at a sampling depth of 2- to 4-feet. 
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5.3.2.3 voes 

Soil from every third grid boring collected during the Phase II RFI was analyzed for 

VOCs. Soil borings in the vicinity of each Unit or AOC contained low levels of VOCs 

excluding Unit I, which had none. The highest level of VOC detected in soil samples 

through the entire site was 1,2-dichloroethene at 190 µg/kg, which was collected from 

AOC l (SO/GB-98/3) at a depth interval of 4- to 6-feet below the ground surface. 

Common VOCs detected from soil samples collected during the Phase II study included: 

1,2-dichloroethene (total), chlorobenzene, methylene chloride, trichloroethene, and 

toluene. Many of the concentrations were estimated with quantification generally less 

than 50 µg/kg. 

5.3.2.4 SVOCs 

Soil from every third grid boring collected during the Phase II RFI was analyzed for 

SVOCs. Soil borings in the vicinity of each Unit or AOC contained SVOCs excluding 

Unit I. SVOCs were further divided into two groups; polyaromatic hydrocarbons (PAHs) 

and phthalates. The highest level of PAHs detected was naphthalene at 25,000 µg/kg, 

which was detected in a sample collected from Unit J (SO/GB-81/4) at a depth interval of 

6- to 8-feet below the ground surface. Common PAHs detected from soil samples 

collected during the Phase II study include: naphthalene, fluorene, pyrene, chrysene, 

phenanthrene, and fluoranthene. Other soil grid boring locations in which P AHs were 

detected include: in the immediate vicinity of Units B and C, south of AOC 1 and north 

of Unit I, Unit H, and along the eastern boundary of Unit F between Unit A. 

Bis(2-ethylhexyl)phthalate was the most common phthalate detected in samples from the 

soil grid borings. The highest concentration was detected in soil samples from the 

vicinity of Unit H at a sampling depth interval of 0- to 2-feet and a concentration of 

52,000 µg/kg. The other non-P AHs detected in the soil grid boring samples was di-n

octyl phthalate. Areas in which concentrations of this phthalate was detected along with 

Unit H include: in the vicinity of Units B and C, and along the same pathway on the 

eastern side of Unit F as the P AHs were detected. 
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5.3.2.5 Extractable Petroleum Hydrocarbons 

Soil from each grid boring collected during the Phase II RFI was analyzed for extractable 

petroleum hydrocarbons. Soil borings in the vicinity of each Unit or AOC contained 

petroleum hydrocarbons. The highest level detected in soil samples through the entire 

site was 100,000 mg/kg, which was collected from Unit H (SO/GB-35/1) at a depth 

interval of 0- to 2-feet below the ground surface. Other areas within the soil boring grid 

in which petroleum hydrocarbons were detected include: east of Unit F and west of Unit 

A; Unit J; and in the vicinity of Units B and C. The three background samples all 

contained petroleum hydrocarbons, two at concentrations of 19 mg/kg and one at 9 mg/kg 

(see Tables 5-18 and 5-19). Soil borings collected west of Unit A contained an n-alkane 

range of C12 to C36, and borings south of Unit A contained n-alkane range of C8 to C36. 

Identification of the n-alkane range of the petroleum hydrocarbons is given in Table 5-26. 

5.3.2.6 PCBs 

Soil from each grid boring collected during the Phase II RFI was analyzed for PCBs. 

Soil borings in the vicinity of each Unit or AOC contained PCBs. The highest level of 

PCBs detected in soil samples through the entire site was 120,000 µg/kg and was 

collected from AOC 2 (SO/GB-76/3) at a depth interval of 4- to 6-feet below the ground 

surface. Two other areas contain concentrations of PCBs above 20,000 µg/kg: an area in 

the southeast corner of Unit A in the vicinity of Unit E at a sampling depth interval of O

to 2-feet (GB-64), and an area east of Unit J in the vicinity of Unit C (GB-81) at a 

sampling depth interval of 4- to 6-feet below the ground surface. 

The primary PCB detected south of the northern ditch was Aroclor 1248; those in the 

vicinity of the northern ditch and Unit G were Aroclor 1254 and 1260. 

5.3.3 Unit A--Former RCRA Surface Impoundment Area 

Unit A was formerly a series of four surface impoundments. The impoundment system 

was constructed in 1969 and 1970 for final treatment of plant wastewater before 

discharge to the Red Cedar River at Outfall 001. The impoundments of Unit A were 
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designed to settle out particulate metal and metal hydroxide from plant wastewater. After 

the effective date of relevant RCRA regulations, the accumulated sludge in the four 

surface impoundments was considered to be hazardous waste F006. 

Groundwater sampling was performed during the Phase I and II RFI to monitor potential 

releases from Unit A. Groundwater monitoring procedures are described in Appendix D. 

To investigate the possibility that other constituents unrelated to the former surface 

impoundment operations exist in the soil surrounding Unit A, a soil sampling plan was 

also implemented in Phase II. This sampling was performed to make it possible to 

detennine the absence or presence of contamination that may have resulted from the 

movement of material from Units B, C, and E in the area of Unit A. 

5.3.3.1 Soil Sampling 

Eleven grid borings were drilled around the perimeter of Unit A as shown m 

Figure 3-5 or 5-1. 

Nature of Soil Contamination 

Arsenic, barium, chromium, copper, lead, nickel, selenium, silver, zinc, cyanide, VOCs, 

SVOCs, PCBs, and extractable petroleum hydrocarbons were detected in samples 

collected from subsurface soil in the vicinity of Unit A. With respect to all metal 

concentrations, the higher levels are generally concentrated on the west side of Unit A. 

Zinc was the metal with the highest concentration at 12,200 mg/kg, and was collected at 

a sampling depth interval of 0- to 2- feet (SO/GB-58/1). Cyanide was detected in the 

vicinity of Unit A with the highest concentration at 30.2 mg/kg, and was collected at a 

sampling depth interval of 0- to 2-feet (SO/GB-63/1). 

The only VOC detected in soil samples collected in the vicinity of Unit A was methylene 

chloride, which was detected below the laboratory reporting limit at an estimated 

concentration of 5.1 µg/kg. The SVOCs were divided into two groups, PAHs and 

phthalates. The only P AH detected in Unit A soil samples was naphthalene at a reported 

concentration of 1,300 µg/kg, which was collected at a sampling depth interval of 0- to 2-

feet (SO/GB-63/1). This concentration was below the laboratory reporting limit and was 
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an estimated concentration. Phthalates detected in soil samples include bis(2-ethylhexyl) 

phthalate and di-n-octyl phthalate. Bis(2-ethylhexyl)phthalate was the highest 

concentration at 4,800 µg/kg, and was collected at a sampling depth interval of 4- to 6-

feet (SO/GB-52/3). Petroleum hydrocarbons concentrations were detected in soil 

samples up to 4,500 mg/kg (SO/GB-63/1). The hydrocarbons were identified to haven

alkane ranges from C9 to C32. PCBs were detected at concentrations up to 76,000 µg/kg 

in soil samples collected in the vicinity of Unit A (SO/GB-64/1). Aroclor 1248 was the 

most common PCB detected. Of all PCB concentrations, the higher levels are located in 

borings surrounding the southern half of Unit A. 

Extent of Soil Contamination 

The extent of the contaminants at the former Stanley site is widespread. No specific 

patterns of contamination can be shown for all the contaminants as a whole. Copper, 

chromium, zinc, barium, and nickel have a site wide pattern of contamination in which 

higher concentrations (with respect to all concentrations) of these metals are located on 

the eastern side of Unit A and extending towards Unit F. 

5.3.3.2 Groundwater Sampling 

Groundwater samples were collected in the vicinity of Unit A from wells MW-Al, 

MW-A2, MW-A3, and MW-A4 during both phases of the RFI (see Figures 5-9 and 5-

10). The Phase I samples collected from MW-Al (shallow) and MW-A2 (deep) were 

analyzed for Protocol A constituents for groundwater presented in Table 5-4. The Phase 

I samples collected from MW-A3 (shallow) and MW-A4 (shallow) were analyzed for 

Protocol C constituents for groundwater presented in Table 5-6. Analytical results for the 

Unit A water samples collected during Phase I are summarized in Table 5-9. 

During Phase II, the Unit A groundwater samples were all analyzed for Protocol C 

constituents excluding extractable petroleum hydrocarbons. Analytical results for the 

Unit A water samples collected during Phase II are summarized in Table 5-10. 
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UpperFacies 

Metals. During Phase I, the following metals were detected in samples collected from 

MW-Al, MW-A3, and MW-A4, screened in the upper facies: antimony, arsenic, 

barium, chromium, copper, lead, nickel, silver, vanadium, and zinc. The highest total 

metal concentration was 0.27 mg/L for barium detected in MW-A4. The highest 

dissolved metal concentration 0.11 mg/L, was also for barium and detected in both 

MW-Al and MW-A3. 

During Phase II, the following dissolved metals were detected in samples collected from 

wells MW-Al, MW-A3, and MW-A4: arsenic, barium, selenium, and zinc. Once again, 

the highest dissolved metal concentration was 0.13 mg/L for barium detected in MW-A3. 

Arsenic was detected in MW-Al, MW-A3, and MW-A4 at 0.098 mg/L, 0.023 mg/L, and 

0.0049 mg/L, respectively. 

Comparison of the Phase I and Phase Il data indicates that the number of dissolved metals 

detected from Phase I to Phase Il have remained the same. Only dissolved nickel was 

detected during Phase I but not during Phase II. Also, detected metal concentrations were 

generally the same during the Phase II investigation. 

Volatile Organic Compounds. During Phase I, acetone and chlorobenzene were 

the only VOCs detected in Unit A groundwater samples. The highest VOC concentration 

was 7.5 µg/L for chlorobenzene detected in MW-A3. 

During Phase II, the following VOCs were detected in groundwater samples: benzene, 

carbon tetrachloride, chlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-

dichlorobenzene, ethylbenzene, methylene chloride, toluene, and xylenes. The highest 

VOC concentration was 9.8 µg/L for chlorobenzene detected in MW-A3. The other 

VOCs were detected at concentrations ranging from 0.61 µg/L to 6.8 µg/L. 

Review of the Phase I and Phase II data indicates an increase in the number of VOC 

constituents detected from Phase I to Phase II. However, the concentrations of the 

detected constituents are low, and in most cases the concentrations are estimated values. 
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Semivolatile Organic Compounds. During Phase I, the SVOC constituents di-n

butylphthalate and bis(2-ethylhexyl) phthalate were detected in groundwater samples. 

The highest SVOC concentration was 3.4 µg/L for bis(2-ethylhexyl)phthalate detected in 

a sample collected from MW-Al. However, bis(2-ethylhexyl)phthalate was also detected 

in the laboratory method blank. Consequently, the presence of bis(2-ethylhexyl)phthalate 

in groundwater at MW-Al is suspect. 

During Phase TI, one SVOC constituent, bis(2-ethylhexyl)phthalate, was detected in the 

samples taken from MW-Al and MW-A4, at 2.6 µg/kg and 1.4 µg/kg, respectively. Once 

again, the compound was also detected in the associated laboratory method blanks. 

Extractable Petroleum Hydrocarbons. During Phase I, trace levels of 

extractable petroleum hydrocarbons ( <1 mg/L) were detected at levels ranging up to 0.62 

mg/L. Hydrocarbon fingerprinting did not reliably identify the type of hydrocarbon 

product. During Phase TI, groundwater samples were not analyzed for petroleum 

hydrocarbons. 

Cyanide. During Phase I, total cyanide was detected in MW-A3 and MW-A4 at 

concentrations of0.13 mg/Land 0.039 mg/L, respectively. 

During Phase II, cyanide was detected in all Unit A shallow wells ranging from 0.033 

mg/L to 0.54 mg/L. Again, the highest concentration was detected at MW-A3. However, 

cyanide was also detected in the associated laboratory method blanks, and therefore, the 

reported concentrations are suspected to be biased high. 

Sulfide. During Phase I, sulfide was only detected in groundwater collected from 

MW-Al, at a concentration of 0.053 mg/L. Sulfide was not analyzed in the Phase TI 

groundwater samples. 

Herbicides, pesticides, and PCBs were not detected in groundwater samples collected 

from MW-Al, MW-A3, and MW-A4 during Phase I. None of these analyses were 

performed during Phase TI. 
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Lower Facies 

Metals. During Phase I, antimony, arsenic, barium, silver, and zinc were detected 

in samples collected from MW-A2. The highest total and dissolved metal concentration 

was 0.17 mg/L for barium. All other metals were reported in estimated concentrations 

ranging from 0.0023 mg/L to 0.027 mg/L. 

During Phase Il, the following dissolved metals were detected in samples collected from 

MW-A2: arsenic, barium, lead, selenium, and zinc. The highest dissolved metal 

concentration was 0.16 mg/L for barium. All other metals were reported at 

concentrations ranging from 0.001 mg/L (lead) to 0.027 mg/L (zinc). 

Review of the Phase I and Phase Il data indicates similarity in the number and 

concentrations of metals at MW-A2. Further, all metals detected except for barium and 

arsenic (during Phase Il) were detected below the respective instrument detection limit 

and are qualified as estimated values. 

Volatile Organic Compounds. During Phase I, VOCs were not detected in 

MW-A2. However, during Phase H, the following VOCs were detected in MW-A2: 

carbon tetrachloride, chlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and 

methylene chloride. 1,4-dichlorobenzene was detected at a value of 0.95 µg/L. All 

remaining VOCs were not detected or detected at estimated concentrations. 

Semivolatile Organic Compounds. SVOCs were not detected in groundwater 

samples collected at MW-A2 during Phase I. During Phase Il, bis(2-ethylhexyl)phthalate 

was the only SVOC reported from MW-A2. However, this constituent was also detected 

in the laboratory method blank, and therefore, is suspect. 

Cyanide. Cyanide was not detected in MW-A2 during Phase I. During Phase H, 

cyanide was reported at a concentration of 0.014 mg/L but was also present in the 

laboratory method blank suggesting possible laboratory contamination. 
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Herbicides, pesticides, PCBs, and sulfide were not detected in the groundwater sample 

collected from MW-A2 during Phase I. None of these analyses were performed during 

Phase II. 

5.3.4 Unit B--Original Effluent Pond 

Unit B was the original settling pond used by Hoover. The settling pond received treated 

wastewater from cyanide and metal-plating baths. In addition, die cast cooling water and 

overflow from the facility water well flowed directly into the settling pond. Particulate 

metals and metal hydroxides settled out of the wastewater, forming a sludge at the bottom 

of the pond, while the supernatant water was discharged to the drainage ditch (Unit I), 

and eventually into the Red Cedar River. 

Soil and groundwater sampling was performed to monitor potential releases from Unit B. 

Unit B was known to have been excavated and backfilled, but the method and details of 

closure were not documented. A sampling plan for groundwater and soil analysis was 

therefore implemented to assess the absence or presence of contamination, and to 

characterize the contamination. 

5.3.4.1 Soil Sampling 

During Phase I, 12 investigative soil samples were collected in the vicinity of Unit B 

from shallow borings B-1 through B-6 (see Figure 3-4). Two samples were analyzed 

from each boring: one sample at a depth interval near ground surface in the fill and one 

sample at the depth of the boring where the evidence of contamination was greatest. The 

most visibly contaminated sample within the unit was analyzed for the Protocol A 

constituents for soils. All other samples were analyzed for the Protocol B constituents for 

soil (see Tables 5-4 and 5-5, respectively). Analytical results for the Unit B soil samples 

are summarized in Table 5-7. 

During Phase II, seven grid borings were drilled and sampled in the vicinity of Unit B 

(GB-85, GB-86, GB-87, GB-88, GB-89, GB-90, and GB-91). A sample was collected 

from each boring and analyzed for the Protocol B constituents or soil (Table 5-5). In 
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addition, a separate boring B-7, was drilled in Unit B to ascertain the thickness and total 

depth of sludge remaining. To characterize the sludge for possible disposal, the sample 

was analyzed for toxicity leaching characteristic procedure (TCLP) metals (including 

copper and zinc), TCLP herbicides, TCLP VOCs, TCLP SVOCs, PCBs, and cyanide. 

Analytical results from the Phase II grid borings are summarized in Table 5-8B. 

Analytical results for the sludge boring are summarized in Table 5-11. 

Nature of Soil Contamination - Unit Borings 

The following metals were detected in samples collected from subsurface soil in the 

vicinity of Unit B: antimony, arsenic, barium, cadmium, chromium, copper, lead, 

selenium, silver, thallium, nickel, and zinc. The highest metal concentration detected was 

152,000 mg/kg, for chromium. The highest concentrations of chromium, copper, nickel, 

and zinc were detected in a sample collected at a depth interval from 4.5 to 6.0 feet 

(SO/B-1/4), which included a seam of sludge-like material commonly widely interspersed 

in the soil of the western half of the site. 

The following VOCs were detected in soil samples: acetone, 1,2-dichloroethene 

methylene chloride, and trichloroethene. The highest VOC concentration was 2,800 

µg/kg, for trichloroethene. The following SVOCs were detected in the soil samples: 1,2-

dichlorobenzene, naphthalene, fluorene, and bis(2-ethylhexyl)phthalate. The highest 

SVOC concentration was 210,000 µg/kg, for bis(2-ethylhexyl)phthalate. PCBs were 

detected at concentrations up to 11,000 µg/kg. Extractable petroleum hydrocarbons were 

detected at concentrations up to 1,900 mg/kg. Hydrocarbon fingerprinting identified the 

following products: No. 2 fuel oil and motor oil. Cyanide was detected at concentrations 

up to 4,570 mg/kg. Sulfide was not detected in subsurface soil samples collected from 

the vicinity of Unit B. The highest levels of contaminants occurred in the deep samples 

from borings B-1 and B-6, which included sludge-like material as noted above. 

Laboratory analytical results of a suspected sludge sample from a depth of 8 to 10 feet 

(SL/B-7 /5) are included in Table 5-11. The vertical extent of suspected sludge in the 

vicinity of Unit B is represented in Figure 4-9. SL/B-7/5 contained TCLP metal 

concentrations of chromium and zinc, which are similar to suspected sludge samples 

collected during the Phase I RFI from units F and H (SL/F-2, SL/H-1). Cyanide and 
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pesticide concentrations in SL/B-7 /5 were also similar to suspected sludge samples 

collected in the vicinity of Units F (SL/F-1, SL/F-2, SL/F-3), H (SL/H-1), and I (SL/I-1). 

Nature of Soil Contamination • Grid Borings 

Arsenic, barium, chromium, copper, lead, nickel, selenium, silver, zinc, cyanide, VOCs, 

SVOCs, petroleum hydrocarbons, and PCBs were detected in samples collected from 

subsurface soil in the vicinity of Unit B. Chromium was the metal with the highest 

concentration detected at 1,300 mg/kg, which was collected at a sampling depth interval 

of 0- to 2-feet (S0/GB-91/1). Cyanide was detected in the vicinity of Unit B with the 

highest concentration at 90.3 mg/kg (SO/GB-89/5), and was collected at a sampling 

depth interval of 8- to 10-feet. SO/GB-89/5 was bored to a depth of 10 feet in order to 

assess the vertical extent of the suspected sludge as shown in Figure 4-9. 

VOCs that were detected in soil samples include: 1,2,-dichloroethene (total), 

ethylbenzene, trichloroethene, and toluene. Trichloroethene was the VOC with the 

highest concentration at 240 µg/kg, and was collected at a depth interval of 8- to 10-feet 

(SO/GB-89/5). The SVOCs were divided into two groups, PAHs and phthalates. PAHs 

detected in the soil samples include naphthalene, phenanthrene, fluoranthene, pyrene, and 

chrysene. Naphthalene was the PAH with the highest concentration at 940 µg/kg, and 

was collected at a sampling depth interval of 4- to 6-feet (SO/GB-88/3). This 

concentration was below the laboratory reporting limit and is an estimated value. Bis(2-

ethylhexyl)phthalate was the phthalate with the highest concentration detected at 4,800 

µg/kg, and was collected at a depth interval of 4- to 6-feet (SO/GB-88/3). Petroleum 

hydrocarbons concentrations were detected in soil samples up to 990 mg/kg, and at 

sampling depth intervals up to 4- to 6-feet (SO/GB-88/3). The hydrocarbons were 

identified to have n-alkane ranges from CS to C36 (see Table 5-26). Aroclor 1248 was 

the most common PCB detected and concentrations of up to 17,000 µg/kg were found at 

sampling depth intervals up to 2- to 4-feet (SO/GB-90/2). 

Extent of Soil Contamination 

The extent of contamination represented by the levels of contaminants in the soil samples 

suggests that the entire Unit B, and its boundaries, contain concentrations above 
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background of the aforementioned constituents to a depth of at least 8- to 10-feet below 

the ground surface (SO/GB-89/5). Higher levels of constituents extend to the west of 

Unit B and occur in the westernmost soil samples that were collected along the eastern 

bank of the Red Cedar River. This suggests that residual contamination may have 

resulted from the re-distribution of sludge-like materials across the western portions of 

the site. Relative to background levels, the metal constituents (excluding mercury and 

cadmium), VOC, SVOC, PCB, and petroleum hydrocarbon concentrations are elevated in 

this area. 

Phase I samples were taken directly from what was thought to be Unit B. Phase Il grid 

boring samples were thought to have been taken outside of the boundary around Unit B. 

A comparison of the Phase I and Phase Il soil analyses for samples in the vicinity of Unit 

B shows that metal concentrations in the unit borings are approximately 100 times higher 

than the grid borings. 

5.3.4.2 Groundwater Sampling 

During Phase I, groundwater samples were collected in the vicinity of Unit B from wells 

MW-Bl, MW-B2, and MW-B3, (see Figures 5-9 and 5-10). The samples collected from 

MW-Bl (shallow) and MW-B2 (deep) were analyzed for Protocol A constituents for 

groundwater presented in Table 5-4. The samples collected from MW-B3 (shallow) were 

analyzed for Protocol C constituents for groundwater presented in Table 5-6. Analytical 

results for the Phase I Unit B groundwater samples are summarized in Table 5-9. 

During Phase Il, groundwater from monitoring wells installed during Phase I (MW-B 1, 

MW-B2, and MW-B3) were analyzed for Protocol C constituents excluding extractable 

petroleum hydrocarbons. The Phase ll monitoring well MW-B4 (intermediate) was 

sampled for Protocol A constituents excluding dioxins and furans as listed in Table 5-4. 

Analytical results for the Phase ll Unit B groundwater samples are summarized in 

Table 5-10. 
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UpperFacies 

Metals. During Phase I, the following metals were detected in samples collected 

from wells MW-Bl and MW-B3, screened in the upper facies: antimony, arsenic, 

barium, chromium, cobalt, copper, lead, nickel, selenium, vanadium, and zinc. The 

highest total metal concentration was 0.23 mg/L, for nickel detected in MW~B3. The 

highest dissolved metal concentration was 0.17 mg/L, also for nickel detected in MW-B3. 

During Phase II, the following dissolved metals were detected in samples collected from 

wells MW-Bl and MW-B3: arsenic, barium, cadmium, nickel, selenium, and zinc. The 

highest dissolved metal concentration was 0.24 mg/L, for barium detected at MW-B3. 

Cadmium was detected in MW-B3 at a concentration of 0.0053 mg/L. Nickel was 

detected in MW-Bl and MW-B3 at concentrations of 0.096 mg/L and 0.21 mg/L, 

respectively. 

Review of the Phase I and Phase II data indicates a slight increase in Phase TI in the 

dissolved metal concentrations of arsenic, barium, and nickel. 

Volatile Organic Compounds. During Phase I, the following VOCs were 

detected in the groundwater samples: acetone, 1,1-dichloroethane, 1,2-dichloroethene, 

methylene chloride, 1,1,1-trichloroethane, trichloroethene, and vinyl chloride. The 

highest VOC concentration was 390 µg/L for 1,1-dichloroethene, detected in MW-Bl. 

The other VOCs were detected in a concentration range from an estimated level of 

1.0 µg/L to 110 µg/L. 

During Phase II, the following VOCs were detected in the groundwater samples: 1,2-

dichlorobenzeue, I, 1-dichloroethane, 1, 1-dichloroethene 1,2-dichloroethene, trans-1,2-

dichloroethene, trichloroethene, and vinyl chloride. The highest VOC concentration was 

530 µg/L for 1,2-dichloroethene detected in MW-B3. 1,2-dichloroethene was also 

detected in MW-Bl at a concentration of 480 µg/L. Samples from both MW-Bl and 

MW-B3 yielded detections of vinyl chloride with concentrations of 130 µg/L and 400 

µg/L, respectively. 
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Review of the groundwater samples collected from MW-B3 during Phase I and Phase II 

indicates that detected concentrations of l,2-dichloroethene, trichloroethene, and vinyl 

chloride have increased. The concentration of 1,2-dichloroethene increased from 82 µg/L 

to 530 µg/L, the concentration of trichloroethene increased from 68 µg/L to 74 µg/L and 

the concentration of vinyl chloride increased from 25 µg/L to 400 µg/L. 

Semivolatile Organic Compounds. During Phase I, the only SVOCs detected in 

groundwater samples collected from MW-Bl and MW-B3 were di-n-butylphthalate and 

bis(2-ethylhexyl)phthalate. Di-n-butylphthalate was detected in the sample collected 

from MW-Bl at an estimated concentration of 1.8 µg/L, but was not detected in MW-B3. 

Bis(2-ethylhexyl)phthalate was detected in MW-Bl and MW-B3 at estimated 

concentrations of 3.4 µg/L and 1.1 µg/L, respectively. 

During Phase II, di-n-butylphthalate was detected at an estimated concentration of 

1.6 µg/L from groundwater samples collected from both MW-Bl and MW-B3. No other 

SVOCs were detected. 

Herbicides, pesticides, PCBs, and cyanide were not detected in groundwater samples 

collected from MW-B 1 and MW-B3 during Phase I. Extractable petroleum hydrocarbons 

were detected in well MW-B3 at 0.11 mg/L. Sulfide was detected at 0.13 mg/Lin the 

sample from MW-Bl. None of these analyses except cyanide was performed during 

Phase II. Cyanide was not detected in the groundwater samples collected from MW-Bl 

and MW-B3 during Phase II. 

Lower Facies 

Metals. During Phase I, the following metals were detected in samples collected 

from MW-B2, screened in the lower water-bearing stratum: arsenic, barium, chromium, 

copper, nickel, vanadium, and zinc. The highest dissolved metal concentration was 

0.17 mg/L, for barium. The highest total metal concentration was 0.17 mg/L, also for 

barium. 

During Phase II, the following dissolved metals were detected in samples collected from 

wells MW-B2 and MW-B4, screened in the lower water-bearing stratum: antimony, 
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arsenic, barium, chromium, copper, nickel, selenium, vanadium, and zinc. The highest 

dissolved metal concentration was 0.17 mg/L for barium. 

Review of the Phase I and Phase II dissolved metals data indicates that arsenic, barium, 

and zinc concentrations remained stable. 

The following voes were detected in samples collected from MW-B4: acetone, 1,1-

dichloroethane, 1,2-dichloroethene, and trichloroethene. All constituents were detected 

m trace concentrations. Estimated concentrations of the SVOes bis(2-

ethylhexyl)phthalate and phenol were detected in samples from MW-B4. Sulfide was 

detected at a concentration of 0.058 mg/L. 

Herbicides, pesticides, extractable petroleum hydrocarbons, voes, SVOes, PeBs, 

cyanide and sulfide were not detected in groundwater samples collected from MW-B2 

during Phase I. voes, SVOes, PeBs, and cyanide were not detected in groundwater 

samples collected from MW-B2 during Phase II. Herbicides, pesticides, PeBs, and 

cyanide were not detected in groundwater samples collected from MW-B4 during 

Phase II. 

5.3.5 Unit C--Former Kerosene Settling Pond 

Unit e was a settling pond for waste from the kerosene bath. The pond was used for 

kerosene emulsion wastes and possibly for other oils discarded by the plant. Overflow 

from the cyanide treatment tanks was occasionally received by the pond. 

Soil and groundwater sampling were performed during the Phase I and II RFI to monitor 

potential releases from Unit e. Because Stanley has no knowledge of how Unit e was 

closed, a sampling plan for groundwater and soils was implemented to determine the 

absence or presence of contamination and to characterize the contamination. 
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5.3.5.l Soil Sampling 

During Phase I, four investigative soil samples were collected in the vicinity of Unit C 

from shallow borings e-1 and e-2 (see Figure 3-4.) Two samples were analyzed from 

each boring: one sample at a depth interval near ground surface in the fill and one sample 

at the depth of the boring where the evidence of contamination was greatest. . The most 

visibly contaminated sample was analyzed for the Protocol A constituents for soils, 

whereas all other samples were analyzed for the Protocol B constituents for soil ( see 

Tables 5-4 and 5-5, respectively). Analytical results for the Unit e soil samples are 

summarized in Table 5-7. 

During Phase II, three grid borings were drilled and sampled in the vicinity of Unit e 

(GB-82, 83, and 86). A sample was collected from each boring and analyzed for the 

Protocol B constituents for soil (Table 5-5). In addition, a separate boring, e-3, was 

drilled in Unit e to ascertain the thickness and total depth of sludge remaining. To 

characterize the sludge for possible disposal purposes, the sample was analyzed for TeLP 

metals, TeLP voes, TeLP SVOes, PeBs, and cyanide. Analytical results from the 

Phase II grid borings are summarized in Table 5-SB. Analytical results from the sludge 

boring are summarized in Table 5-11. 

Nature of Soil Contamination - Unit Borings 

The following metals were detected in samples collected from subsurface soil in the 

vicinity of Unit e: arsenic, barium, cadmium, chromium, cobalt, lead, silver, thallium, 

copper, nickel, vanadium, and zinc. The highest metal concentration in the soil samples 

was 2,830 mg/kg, for nickel. The highest concentrations of chromium, copper, nickel, 

and zinc were detected in a sample collected at a depth interval from 6.0 to 7.5 feet 

(sample SO/e-3/5). 

The following voes were detected in soil samples collected in the vicinity of Unit e: 

acetone, acrylonitrile, 2-butanone (MEK), chlorobenzene, 1,4-dioxane, and methylene 

chloride. The highest voe concentration was 14,000 µg/kg, for 1,4-dioxane. The 

following SVOes were detected m soil samples: bis(2-ethylhexyl)phthalate, 

2-methylnaphthalene, and n-nitro-sodiphenylamine. The highest SVOe concentration 
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was 69,000 µg/kg, for 2-methylnaphthalene. PCBs were detected at concentrations up to 

14,000 µg/kg. Extractable petroleum hydrocarbons were detected at concentrations up to 

23,000 mg/kg. No reliable identification of the hydrocarbon product was determined by 

hydrocarbon fingerprinting. Cyanide was detected at concentrations up to 30.6 mg/kg. 

Sulfide was detected in one sample at 1.6 mg/kg. 

Suspected sludge was encountered in the vicinity of Unit C and sampled at a depth of 4-

to 6-feet SUC-3/3. This sample contained concentrations of cyanide and PCBs that were 

above background and similar to levels detected in suspected sludge collected during the 

Phase I RFI in the vicinity of Units F (SL/F-3) and (SL/I-1) and is represented in 

Table 5-11. 

Nature of Soil Contamination - Grid Borings 

Arsenic, barium, chromium, copper, lead, nickel, silver, zinc, cyanide, VOCs, SVOCs, 

petroleum hydrocarbons, and PCBs, were detected in samples collected from subsurface 

soil in the vicinity of Unit C. Barium was the highest metal concentration detected at 

62.5 mg/kg, and was collected at a sampling depth interval of 2- to 4-feet (SO/GB-86/2). 

For each soil sample collected, at least one of the metals exceeded background 

concentration levels at the site. Copper was detected in all laboratory blank samples. 

Cyanide was detected in the vicinity of Unit C with the highest concentration at 0.81 

mg/kg, and was collected at a sampling depth interval of 4- to 6-feet (SO/GB-82/3). 

VOCs that were detected in soil samples include: 1,1-dichloroethane (total), 

ethylbenzene, methylene chloride, trichloroethene, and toluene. Toluene was the VOC 

with the highest concentration at 130 µg/kg, and was collected at a depth interval of 4- to 

6-feet (SO/GB-82/3). The SVOCs were divided into two groups, PAHs and phthalates. 

The PAHs detected in the soil samples were naphthalene and fluorene. Naphthalene was 

the P AH with the highest concentration at 970 µg/kg, and was collected at a sampling 

depth interval of 4- to 6-feet (SO/GB-83/3). This concentration was below the laboratory 

detection limit and was estimated. Bis(2-ethylhexyl)phthalate was the only non-P AH 

detected in soil samples in the vicinity to Unit C. The highest concentration detected was 

9,700 µg/kg, and was collected at a depth interval of 2- to 4-feet (SO/GB-83/2). 

Petroleum hydrocarbon concentrations were detected in soil samples up to 2,500 mg/kg, 

Johnson Controls 
20209-020-121 

5-40 10/04/01 



which was from a sampling depth interval of 2- to 4-feet (SO/GB-83/2). The 

hydrocarbons were identified to have a n-alkane range from Cl0 to C32. Aroclor 1248 

was the most common PCB detected. Concentrations up to 430 µg/kg were detected at 

sampling depth intervals up to 2- to 4-feet (SO/GB-83/2). 

Extent of Soil Contamination 

In the Phase II RFI, all metals were detected in soil samples in the vicinity of Unit C 

excluding cadmium, mercury, and selenium. The extent of contamination is represented 

by the levels of contaminants in the soil samples SO/GB-82/3 and SO/GB-86/2 and 

suggest that the entire Unit C, and its boundaries, likely contain above background 

concentrations of the aforementioned constituents to a depth of at least 4- to 6-feet below 

the ground surface. Generally, when compared to levels of metals in the vicinity of the 

other Units and AOCs, metal concentrations around Unit C are fairly low. Higher levels 

of constituents extend to the west of Unit C and occur in the western-most soil samples 

that were collected along the eastern bank of the Red Cedar River (SO/GB-84/2). 

Relative to background levels, the metal constituents (excluding mercury and cadmium), 

VOC, SVOC, PCB, and petroleum hydrocarbon concentrations are high in this area. 

A comparison of the Phase I soil analyses and Phase II grid borings for samples in the 

vicinity of Unit C suggests the unit boundaries of C are fairly well-defined. The 

concentrations of PCBs and petroleum hydrocarbons in the grid boring samples are 

approximately 10 to 100 times less than the unit borings. 

5.3.5.2 Groundwater Sampling 

During Phase I, groundwater samples were collected in the vicinity of Unit C from MW

Cl and MW-C2 (see Figures 5-9 and 5-10). The samples collected from MW-Cl 

(shallow) and MW-C2 (deep) were analyzed for Protocol A constituents for groundwater 

presented in Table 5-4. Analytical results for the Unit C groundwater samples are 

summarized in Table 5-9. 

During Phase TI, groundwater samples were collected in the vicinity of Unit C from 

monitoring wells MW-Cl, MW-C2, and MW-C3 (see Figures 5-9 and 5-10). The 
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monitoring wells installed during Phase 1 (MW-Cl and MW-C2) were sampled for 

Protocol C constituents as listed in Table 5-6. The new monitoring well MW-C3 

(shallow) was sampled for Protocol A constituents excluding dioxins and furans, as listed 

in Table 5-4. Analytical results for the Unit C groundwater samples collected during 

Phase II are summarized in Table 5-10. 

UpperFacies 

During Phase I, the following metals were detected in samples collected from MW-Cl, 

screened in the upper facies: arsenic, barium, chromium, cobalt, copper, lead, nickel, 

vanadium, and zinc. The highest total metal concentration was 1.6 mg/L, for nickel. The 

highest dissolved metal concentration was 1.0 mg/L, also for nickel. 

During Phase Il, the following dissolved metals were detected in samples collected from 

MW-Cl and MW-C3, screened in the upper facies: arsenic, barium, nickel, and zinc. 

The highest dissolved metal concentration was 0.56 mg/L, for nickel detected in MW-Cl. 

Dissolved nickel was also detected in MW-C3 at a concentration of 0.22 mg/L. 

Dissolved arsenic was detected in MW-Cl and MW-C3 but at estimated concentrations. 

Review of the Phase I and Phase Il data from groundwater samples collected from MW

Cl indicate that all dissolved metal concentrations have decreased. 

Volatile Organic Compounds. During Phase I, the VOCs acetone, 1,2-

dichloroethene, 1,1,1-trichloroethane, and trichloroethene were detected in groundwater 

samples collected from MW-Cl. The highest VOC concentration was 640 µg/L, for 

trichloroethene. Acetone was detected in a low concentration of 45 µg/L but was also 

detected in the laboratory method blank. 1,1-Dichloroethene was detected at a 

concentration of 61 µg/L and 1, 1, I -trichloroethane was detected at an estimated 

concentration of 5.1 µg/L. 

During Phase Il, the following VOC constituents were detected in shallow groundwater 

samples: 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichloroethene, trans-1,2-

dichloroethene, ethylbenzene, methylene chloride, toluene, trichloroethene, vinyl 

chloride, and xylenes. The highest VOC concentration was 690 µg/L for acetone detected 
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in MW-C3. However, acetone was also detected in the associated laboratory method 

blank. Analysis of halogenated VOCs by Method 8010 revealed trichloroethene in MW

Cl and MW-C3 at levels of 500 µg/L and 180 µg/L, respectively. Methylene chloride 

was detected in MW-Cl and MW-C3 but was also found in the associated laboratory 

method blank and is therefore suspect. 

Also, during Phase II development and sampling, monitoring well MW-C3 was observed 

to contain approximately 0.25 foot of a floating free-product. The free product was 

yellowish and possessed a strong odor. 

Review of the Phase I and Phase II data from samples collected from MW-Cl indicate 

that the concentration of trichloroethene has decreased from 600 µg/L to 500 µg/L. 

Conversely, vinyl chloride, which was not detected in Phase I samples, was detected in 

Phase II samples. Accordingly, the decrease in concentration of trichloroethene and the 

detection of vinyl chloride suggests that biodegradation of trichloroethene is occuning. 

No floating product was encountered at MW-C3, which is screened within the zone of 

water table fluctuations. Several aromatic VOCs were detected at MW-C3 that were 

absent at MW-Cl. 

Semivolatile Organic Compounds. During Phase I, naphthalene was the only 

SVOC detected in MW-Cl, at an estimated concentration of 1.0 µg/L. 

During Phase II, only bis(2-ethylhexyl)phthalate was detected in the sample from 

MW-Cl. However, the following SVOCs were detected in the sample collected from 

MW-C3: bis(2-ethylhexyl)phthalate, 1,2-dichlorobenzene, fluorene, and 

2-methylnaphthalene. MW-C3 had elevated concentrations of bis(2-ethylhexyl)phthalate 

and 2-methylnaphthalene at reported concentrations of 650 µg/L and 630 µg/L, 

respectively. Fluorene and 1,2-dichlorobenzene detections were reported as estimated 

concentrations. 

Cyanide. During Phase I, cyanide was detected in the groundwater sample 

collected from MW-Cl at a concentration of 0.31 mg/L. Cyanide concentrations detected 

in MW-Cl and MW-C3 during Phase II were 0.43 mg/Land 1.1 mg/L, respectively. 
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Polychlorinated Biphenyls. PCBs were not detected in the sample collected 

from MW-Cl during Phase I. During Phase Il, the PCB Aroclor 1248 was detected in 

the groundwater sample from MW-C3 at a concentration of 98 µg/L. PCBs were not 

analyzed in MW-C3. 

Herbicides, pesticides, PCBs, and sulfide were not detected in the groundwater sample 

collected from MW-Cl during Phase I. 

Herbicides and pesticides were not detected in the groundwater sample collected from 

MW-C3 during Phase II. Sulfide was detected at 0.51 mg/L. 

Lower Fades 

Metals. The following metals were detected in the Phase I groundwater sample 

collected from MW-C2, screened in the lower water-bearing stratum: antimony, arsenic, 

barium, chromium, copper, nickel, silver, vanadium, and zinc. The highest total metal 

concentration was 0.16 mg/L, for barium. The highest dissolved metal concentration was 

0.15 mg/L, also for barium. 

During Phase Il, the dissolved metals arsenic, barium, and zinc were detected in samples 

collected from MW-C2. The highest dissolved metal concentration was 0.17 mg/L for 

barium. Review of the Phase I and Phase II data that the dissolved metal concentrations 

have remained stable. 

Volatile Organic Compounds. No VOCs were detected in samples from 

MW-C2 collected from either Phase I or Phase II. 

Semivolatile Organic Compounds. During Phase I, the following SVOCs were 

detected rn the groundwater sample collected from deep well MW-C2: 

1,4-dichlorobenzene, benzyl alcohol, naphthalene, diethyl phthalate, 3,4-methylphenol, 

di-n-butylphthalate, bis(2-ethylhexyl)phthalate, and di-n-octylphthalate. The highest 

SVOC concentration was 9 .8 µg/L, for 1,4-dichlorobenzene. 
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During Phase II, bis(2-ethylhexyl)phthalate was the only SVOe detected in groundwater 

samples collected from MW-e2 at an estimated concentration of l.2 µg/L. 

Review of the Phase I and Phase II data indicate that the number of SVOe constituents 

detected in samples from MW-ez have decreased from Phase I to Phase II. 

PeBs, herbicides, voes, cyanide, and sulfide were not detected in groundwater samples 

collected from MW-e2 during Phase I. voes, and cyanide were not detected in 

groundwater samples collected from MW-e2 during Phase II. The remaining parameters 

(PeBs, herbicides, and sulfide) were not analyzed during Phase II. 

5.3.6 Unit D--Former Kerosene Settling Pond 

Unit D was formerly a kerosene settling pond located inside Unit A (see Figure 3-4). The 

area where Unit D once existed is now inundated by water in the excavation created by 

the Unit A closure. Since the water in Unit A is hydraulically connected with the 

groundwater table, potential releases from Unit D are being monitored by MW-A2 and 

MW-A3. No other work was performed specifically for Unit D. 

5.3.7 Unit E--Former Kerosene Settling Pond 

Unit E was formerly the secondary kerosene settling pond, used after Pond e had filled. 

Soil and groundwater sampling were performed during the _Phase I and II RFI to monitor 

for potential releases from Unit E. Because the method of closure of the southern third of 

Unit E is unknown, a sampling plan for groundwater and soils to determine the absence 

or presence of contamination and to characterize the contamination was implemented. 

5.3.7.l Soil Sampling 

During Phase I, four investigative soil samples were collected in the vicinity of Unit E 

from shallow borings E-1 and E-2 (see Figure 3-4). Two samples were analyzed from 

each boring; one sample near ground surface in the fill, and one sample at the depth of the 
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boring (where evidence of contamination was greatest). The most visibly contaminated 

sample was analyzed for the Protocol A constituents for soils, whereas all other samples 

were analyzed for the Protocol B constituents for soils (see Tables 5-4 and 5-5, 

respectively). The analytical results for the Unit E soil samples are summarized in 

Table 5-7. 

During Phase II, four grid borings were drilled and sampled in the vicinity of Unit E (GB-

67, 68, 73, and 74) [see Table 3-5]. A sample was collected from each boring and 

analyzed for the Protocol B constituents for soil (Table 5-5). In addition, a separate 

borings, E-3, was drilled in Unit E to ascertain the thickness and total depth of sludge 

remaining. To characterize the sludge for possible disposal purposes, the sample was 

analyzed for TeLP metals, total metals, TeLP voes, TeLP SVOes, PCBs, petroleum 

hydrocarbons, and cyanide. Analytical results from the Phase II grid borings are 

summarized in Tables 5-SB. Analytical results from the sludge boring are summarized in 

Table 5-11. 

Nature of Soil Contamination - Unit Borings 

The following metals were detected in samples collected from subsurface soil in the 

vicinity of Unit E: arsenic, barium, cadmium, chromium, cobalt, lead, silver, copper, 

nickel, vanadium, and zinc. The highest metal concentration in the soil was 391 mg/kg, 

for zinc. 

The following voe constituents were detected in soil samples: acetone, acrolein, 

chlorobenzene, methylene chloride, and toluene. The highest voe concentration was 

12 µg/kg, for acetone. The only SVOC detected was bis(2-ethylhexyl)phthalate, which 

was found in all soil samples collected from Unit E, at concentrations ranging up to 

580 µg/kg. PeBs were detected in all the soil samples, at concentrations of up to 

1,400 µg/kg. Extractable petroleum hydrocarbons were detected in all samples, at 

concentrations of up to 260 mg/kg. Hydrocarbon fingerprinting identified the following 

products: No. 2 fuel oil and motor oil. Cyanide was also detected in the soil samples at 

concentrations of up to 3.6 mg/kg. Herbicides, pesticides, and sulfide were not detected 

in soil samples collected in the vicinity of Unit E. 
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A sample of suspected sludge was collected from the vicinity of Unit E during the Phase 

II RFI (SUE-3/3) at a depth of 4- to 6-feet. SL/E-3/3 was analyzed for total metals, 

TCLP metals, TCLP volatiles, SVOCs, TCLP SVOCs, PCBs, petroleum hydrocarbons, 

and cyanide. When this sample was compared to suspected sludge samples collected 

during the Phase I RFI, concentrations of all detected parameters in SL/E-3/3 were 

considerably lower than all other suspected sludge samples collected during the Phase I 

RFI (Table 5-11). 

Nature of Soil Contamination - Grid Borings 

The following constituents were detected in samples collected from subsurface soil in the 

vicinity of Unit E: arsenic, barium, chromium, copper, lead, nickel, silver, and zinc, 

cyanide, VOCs, SVOCs, petroleum hydrocarbons, and PCBs. Zinc was the highest metal 

concentration detected at 6,340 mg/kg, and was collected at a sampling depth interval of 

2- to 4-feet (SO/GB-73/2). Cyanide was detected in the vicinity of Unit E with the 

highest concentration at 12.5 mg/kg, and was collected at a sampling depth interval of 2-

to 4-feet (SO/GB-73/2). 

Chlorobenzene was the only VOC detected in soil samples in the vicinity of Unit Eat 9.0 

µg/kg, and was collected at a depth interval of 2- to 4-feet (SO/GB-68/2). SVOCs were 

divided into two groups, P AHs and phthalates. The P AHs detected in the soil samples 

were naphthalene and fluorene. Naphthalene was the PAH with the highest concentration 

at 900 µg/kg, and was collected at a sampling depth interval of 2- to 4-feet (SO/GB-68/2). 

Bis(2-ethylhexyl)phthalate and dimethyl phthalate were the only two phthalates detected 

in soil samples in the vicinity to Unit E. Bis(2-ethylhexyl)phthalate was the highest 

concentration detected at 3,400 µg/kg, and was collected at a depth interval of 2- to 4-feet 

(SO/GB-68/2). Petroleum hydrocarbon concentrations were detected in soil samples up 

to 2,000 mg/kg and at sampling depth intervals of at least 2- to 4-feet (SO/GB-73/2). 

Hydrocarbons were identified to have an n-alkane range from Cl0 to C36. Aroclor 1248 

was the PCB with the highest concentration at 3,800 µg/kg, at a sampling depth interval 

of2-to 4-feet (SO/GB-73/2). 
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Extent of Soil Contamination 

In the Phase II RFI, all metals were detected in soil samples in the vicinity of Unit E 

excluding cadmium, mercury, and selenium. The extent of contamination is represented 

by the levels of contaminants in the soil samples SO/GB-74/1 and SO/GB-67/2 and 

suggest that the entire Unit E, and its boundaries, most likely contain above background 

concentrations of the aforementioned constituents to a depth of at least 2- to 4-feet below 

the ground surface. Relative to all detected concentrations, higher levels of constituents 

extend in all directions from Unit E. Relative to background levels, the metal 

constituents (excluding mercury, cadmium, and selenium), VOC, SVOC, PCB, and 

petroleum hydrocarbon concentrations are high in this area. When compared to the 

Phase I data, the Phase II grid boring data show a decrease in metal, cyanide, and PCB 

concentrations, suggesting that the grid borings were completed outside of Unit E. 

53.7.2 Groundwater Sampling 

During Phase I, groundwater samples were collected in the vicinity of Unit E from MW

El and MW-E2 (see Figure 5-9). The samples collected from MW-El (shallow) and 

MW-E2 (deep) were analyzed for Protocol A constituents for groundwater presented in 

Table 5-4. Analytical results for the Phase I Unit E groundwater samples are summarized 

in Table 5-9. 

During Phase II, groundwater samples were collected in the vicinity of Unit E from MW

El, MW-E2, and MW-E3 (see Figures 5-9 and 5-10). The monitoring wells installed 

during Phase 1 (MW-El and MW-E2) were sampled for Protocol C constituents as listed 

in Table 5-6. The new monitoring well MW-E3 (shallow) was sampled for Protocol A 

constituents, excluding dioxins and furans, as listed in Table 5-4. Analytical results for 

the Phase II Unit E groundwater samples are summarized in Table 5-10. 

Upper Facies 

Metals. During Phase I, the following metals were detected in samples collected 

from MW-El, screened within the upper facies: arsenic, barium, chromium, copper, 
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nickel, silver, and vanadium. The highest total metal concentration was 0.18 mg/L, for 

barium. The highest dissolved metal concentration was 0.16 rng/L, also for barium. 

During Phase II, the following dissolved metals were detected in samples collected from 

MW-El and MW-E3, screened in the upper facies: arsenic, barium, lead, and zinc. Once 

again, the highest dissolved metal concentration was 0.18 mg/L for barium detected in 

MW-El. Arsenic and barium were also detected in the laboratory method blank, and 

therefore, are suspect. 

Review of the Phase I and Phase II data from samples collected from MW-El indicate 

that arsenic and barium were the only dissolved metal detected in MW-El during both 

phases and that the concentrations have remained stable. 

Volatile Organic Compounds. During Phase I, the VOCs acetone, 

chlorobenzene, and methylene chloride, were detected in the groundwater samples 

collected from MW-El. Methylene chloride was detected at an estimated concentration 

of 2.6 µg/L. Acetone and chlorobenzene were both detected in the laboratory method 

blanks and their presence in groundwater is therefore suspect. 

During Phase II, the following VOCs were detected in MW-El and MW-E3: 

chlorobenzene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, methylene chloride, and vinyl 

chloride. All VOC constituents were detected in trace amounts with the highest 

concentration detected at an estimated value of 1.9 µg/L for chlorobenzene. 

Semivolatile Organic Compounds. During Phase I, bis(3-ethylhexyl)phthalate 

was the only SVOC detected in the groundwater sample collected from MW-El at a 

concentration of 1.3 µg/L. SVOCs were not detected in MW-El during Phase II, but 

bis(2-ethylhexyl)phthalate was detected in MW-E3 at an estimated concentration of 

0.034 µg/L. 

Cyanide. Cyanide was not detected in groundwater collected from MW-El 

during Phase I. However, it was detected in MW-El and MW-E3 at concentrations of 

0.034 mg/Land 0.037 mg/L, respectively. 
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Herbicides, pesticides, PeBs, dioxins/furans, cyanide, and sulfide were not detected in 

groundwater samples collected from MW-El during Phase I. Herbicides, pesticides, 

PeBs, and sulfide were not detected in groundwater samples from MW-E3 during Phase 

II. Shallow well MW-El was not monitored for these parameters during Phase II. 

LowerFacies 

Metals. During Phase I, the following metals were detected in samples collected 

from MW-E2, screened in the lower facies: arsenic, barium, chromium, copper, lead, 

nickel, vanadium, and zinc. The highest total metal concentration was 0.16 mg/L for 

barium. The highest dissolved metal concentration was 0.15 mg/L, also for barium. 

During Phase II, the dissolved metals arsenic, barium, and zinc were detected in samples 

collected from MW-E2. Once again, the highest dissolved metal concentration was 

0.15 mg/L for barium. 

Review of the Phase I and Phase II data indicates that for the dissolved metals detected in 

MW-E2 during both phases, barium concentrations have remained stable, arsenic 

concentrations have increased from 0.0084 mg/L to 0.011 mg/L, and the estimated 

concentrations of zinc have increased from 0.0042 mg/L to 0.014 mg/L. 

Volatile Organic Compounds. During Phase I, the only voe detected in the 

groundwater collected from MW-E2 was carbon disulfide with a concentration of 

3.5 µg/L. 

During Phase II, trace levels of the following voes were detected in the groundwater 

sample collected from MW-E2: acetone, chlorobenzene, 1,2-dichlorobenzene, 1,3-

dichlorobenzene, 1,4-dichlorobenzene, ethylbenzene, toluene, and xylenes. All voes 

were detected at concentrations less than l µg/L except for xylenes, which was detected at 

2 µg/L. 

Semivolatile Organic Compounds. SVOes were not detected in the sample 

collected from MW-E2 during Phase I. During Phase II, the only SVOe detected in the 
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groundwater sampled from MW-E2 was bis(2-ethylhexyl)phthalate with a concentration 

of 10 µg/L. 

Herbicides, pesticides, PCBs, dioxins/furans, cyanide, and sulfide were not detected in 

groundwater sampled from MW-E2 during Phase I. Cyanide was not detected in 

groundwater sampled from MW-E2 during Phase II. The remaining parameters were not 

analyzed for during Phase II. 

5.3.8 Unit F--Untreated Sludge Disposal Area 

Unit F received untreated sludge during the construction of the pond system 

(Unit A) in 1969. Materials excavated during lagoon construction were deposited on a 

strip of land parallel to the river. The excavated materials included the electroplating 

sludges that had been removed from Pond B and spread on the ground near Units A, D, 

and E. In addition, the sludges were bulldozed along the riverbank from Pond B to 

UnitF. 

Sludge sampling was performed during Phase I to characterize the sludge. Groundwater 

sampling was performed during the Phase I and II RFI to monitor potential releases from 

Unit F. The Phase II grid boring program covered the areas on all sides of Unit F. 

Unit F was the subject of an IRM performed in 1994. The IRM included excavation of 

sludge and offsite disposal. The IRM was completed in April 1995 and reported to the 

U.S. EPA in June 1995. A copy of the IRM report is located in Appendix H. 

5.3.8.1 Sludge Sampling 

Three investigative sludge samples were collected in Unit F. The unit was divided into 

three areas. Ten grab samples were then composited from each area, resulting in a 

sample representative of the entire area. One sample was analyzed for the Protocol A 

constituents and complete TCLP parameters for sludges (see Table 5-4). The remaining 

two samples were analyzed for the Protocol B parameters for sludges (see Table 5-5). 

Analytical results for the Unit F sludge samples are summarized in Table 5-11. 
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Nature of Sludge Contamination 

The following total metals were detected in composite sludge samples collected from 

Unit F: antimony, arsenic, barium, chromium, lead, selenium, copper, nickel, and zinc. 

The highest total metal concentration was 108,000 mg/kg, for chromium. Sample SL/F-

2, analyzed for TCLP leachate metals, contained barium, chromium, copper, nickel, 

silver, and zinc. The highest TCLP metal concentration was 249 mg/L, for copper. 

The VOCs acetone, methylene chloride, and trichloroethene were detected in samples 

analyzed per U.S. EPA SW-846 Method 8240. The highest VOC concentration was 35 

µg/kg, for methylene chloride. Benzene was detected in SL/F-2 at 0.0051 mg/L per 

TCLP leachate volatile analysis. The following SVOC constituents were detected in the 

sludge samples: bis(2-ethylhexyl)phthalate, 2-methylnaphthalene, and phenanthrene. The 

highest SVOC concentration was 110,000 µg/kg, for bis(2-ethylhexyl)phthalate. The 

PCB Aroclor 1248 was detected in all samples at concentrations ranging from 790 µg/kg 

to 3,300 µg/kg. Extractable petroleum hydrocarbons were detected at concentrations of 

up to 21,000 mg/kg. Hydrocarbon fingerprinting was not definitive in determining the 

type of hydrocarbon product present in the samples; however, the n-alkane was identified 

to be from C9 to C36 (See Table 5-20). 

Cyanide was detected in all the samples, at levels ranging from 242 mg/kg to 664 mg/kg. 

Sulfide was detected in one sample at 0.94 mg/kg. 

The pH of the sludge samples was determined to range from 7.7 to 7.8. 

5.3.8.2 Soil Sampling 

During Phase II, 10 grid borings were drilled and sampled in the vicinity of Unit F (GB-

27, 44, 45, 47, 48, 49, 59, 60, 61, and 62 (see Figure 3-5). A sample was collected from 

each boring and analyzed for the Protocol B constituents for soil (Table 5-5). Analytical 

results from the Phase II grid borings are summarized in Tables 5-8A and 5-8B. 
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Nature of Soil Contamination 

Arsenic, barium, chromium, copper, lead, nickel, silver, and zmc, cyanide, VOCs, 

SVOCs, petroleum hydrocarbons, and PCBs were detected in samples collected from 

subsurface soil in the vicinity of Unit F. Residual sludge was encountered in soil boring 

GB-44 between depths of 4. 7 to 6.4 feet. Chromium was the highest metal concentration 

detected at 8,250 mg/kg, and was collected at a sampling depth interval of 4- to 6-feet 

(SO/GB-44/3). Cyanide was detected in the vicinity of Unit F with the highest 

concentration at 102 mg/kg, and was also collected at a sampling depth interval of 4- to 

6-feet (SO/GB-44/3). 

Methylene chloride, chlorobenzene, trichloroethene, and toluene were the only VOCs 

detected in soil samples in the vicinity of Unit F. Both methylene chloride and 

trichloroethene had high concentrations of 20 µg/k:g, and were collected at a depth 

interval of 2- to 4-feet (SO/GB-49/2), and 4- to 6-feet (SO/GB-62/3), respectively. 

Toluene and chlorobenzene were detected at concentrations of <10 µg/k:g. SVOCs were 

divided into two groups, PAHs and phthalates. The PAHs detected in soil samples 

around Unit F include: benzo(b)fluoranthene, benzo(a)pyrene, benzo(g,h,i)perylene, 

pyrene, phenanthrene, fluoranthene, and chrysene. Fluoranthene was the P AH with the 

highest concentration at 73 µg/k:g, and was collected at a sampling depth interval of 0- to 

2- feet (SO/GB-60/1). Bis(2-ethylhexyl)phthalate and di-n-octyl phthalate were the only 

phthalates detected in soil samples in the vicinity to Unit F. Bis(2-ethylhexyl)phthalate 

was the highest concentration detected at 6,600 µg/k:g, and was collected at a depth 

interval of 4- to 6-feet (SO/GB-44/3). Petroleum hydrocarbons concentrations were 

detected in soil samples up to 6,000 mg/kg, and at sampling depth intervals of at least 4-

to 6-feet (SO/GB-44/3). Aroclor 1248 was the most common PCB detected with 

concentrations up to 12,000 µg/k:g, and were collected at sampling depth intervals of at 

least 0- to 2-feet (SO/GB-60/1). 

Extent of Soil Contamination 

All metals were detected in soil samples in the vicinity of Unit F excluding cadmium, 

mercury, and selenium. The extent of contamination represented by the levels of 

contaminants in the soil samples SO/GB-43/3 and GB-44 suggest that the majority of 
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Unit F, and its boundaries, most likely contain above background concentrations of the 

aforementioned constituents to a depth of at least 4- to 6-feet below the ground surface. 

This suggests that the eastern boundaries of Unit F may need to be extended. Relative to 

background levels, the metal constituents (excluding mercury, cadmium, and selenium), 

VOC, SVOC, PCB, and petroleum hydrocarbons concentrations are high in this area. 

Sludge samples data from the Phase I RFI were compared to soil samples collected in the 

vicinity of Unit F. Sludge samples contained high levels of metals, PCBs, phthalates, 

cyanide, and petroleum hydrocarbons. One sample containing sludge was encountered 

during the grid borings at GB-44. Concentrations of metals, cyanide, SVOCs, PCBs, and 

petroleum hydrocarbons were comparable to the sludge samples from Phase I 

(Table 5-11). 

5.3.8.3 Groundwater Sampling 

During Phase I, the groundwater samples were collected in the vicinity of Unit F from 

MW-Fl, MW-F2, MW-F3, and MW-F4 (see Figures 5-9 and 5-10). The samples 

collected from MW-Fl (shallow) and MW-F2 (deep) were analyzed for Protocol A 

constituents for groundwater presented in Table 5-4. The samples collected from MW-F3 

(shallow) and MW-F4 (shallow) were analyzed for Protocol C constituents as listed in 

Table 5-6. Analytical results for the Phase I Unit F groundwater samples are summarized 

in Table 5-9. 

During Phase II, groundwater samples were collected in the vicinity of Unit F from MW

Fl, MW-F2, MW-F3, MW-F4, and MW-F5 (see Figures 5-9 and 5-10). The monitoring 

wells installed during Phase 1 (MW-Fl, MW-F2, MW-F3, and MW-F4) were sampled 

for Protocol C constituents as listed in Table 5-6 excluding extractable petroleum 

hydrocarbons. The new monitoring well MW-F5 (intermediate) was sampled for 

Protocol A constituents excluding dioxins and furans as listed in Table 5-4. Analytical 

results for the Phase II Unit F groundwater samples are summarized in Table 5-10. 
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UpperFacies 

Metals. During Phase I, the following metals were detected in samples collected 

from wells MW-Fl, MW-F3, and MW-F4, screened within the upper water-bearing 

stratum: antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, nickel, 

vanadium, and zinc. The highest total metal concentration was 0.83 mg/L, for barium 

detected in MW-F3. The highest dissolved metal concentration was 0.78 mg/L, also for 

barium detected in MW-F3. 

During Phase Il, the following dissolved metals were detected in samples collected from 

wells MW-Fl, MW-F3, and MW-F4: arsenic, barium, nickel, selenium, and zinc. Once 

again, the highest dissolved metal concentration was 0.68 mg/L, for barium detected in 

MW-F3. 

Review of the Phase I and Phase II dissolved metals data indicates that barium 

concentrations decreased in samples collected from MW-Fl, MW-F3, and MW-F4. 

Volatile Organic Compounds. During Phase I, the only VOC detected in the 

groundwater samples was vinyl chloride, which was detected only in MW-F4 at a 

concentration of 1.8 µg/L. 

During Phase Il, the VOCs 1,2-dichlorobenzene, methylene chloride, vinyl chloride and 

xylenes were detected in trace amounts from samples taken from MW-Fl, MW-F3, and 

MW-F4. The highest VOC concentration was 1.0 µg/L for vinyl chloride at MW-F4. 

Semivolatile Organic Compounds. During Phase I, the SVOCs di-n-

butylphthalate and bis(2-ethylhexyl)phthalate were detected in groundwater samples 

collected only from MW-F4 at concentrations of 1.5 µg/L and 11 µg/L, respectively. 

During Phase TI, the SVOC bis(2-ethylhexyl)phthalate was detected only in MW-Fl and 

MW-F4 at concentrations of 2.2 µg/L and 8.0 µg/L, respectively. 
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Cyanide. During Phase I, cyanide was detected only in the sample collected 

MW-F4 with a concentration of 0.066 µg/L. During Phase II, cyanide was also detected 

only in the sample collected from MW-F4 with a concentration of 0.065 µg/L. 

During Phase I, sulfide was detected in the sample collected from MW-Fl at 4.7 mg/L. 

Sulfide concentrations were not monitored during Phase II. 

Herbicides, pesticides, and PeBs were not detected in groundwater samples collected 

from MW-Fl, MW-F3, and MW-F4 during Phase I. These parameters were not 

monitored during Phase II. 

Lower Facies 

Metals. During Phase I, the following metals were detected in samples collected 

from MW-F2: antimony, barium, chromium, copper, vanadium, and zinc. The highest 

total metal concentration was 0.035 mg/L, for barium. The highest dissolved metal 

concentration was 0.033 mg/L, also for barium. 

During Phase II, barium was the only dissolved metal detected in MW-F2 and was 

reported at an estimated concentration of 0.03 l mg/L. The following dissolved metals 

were detected in the new well MW-FS, also screened in the deeper water-bearing stratum: 

arsenic, barium, and zinc. The highest dissolved metal concentration was an estimated 

concentration of 0.31 mg/L for barium. 

Review of the Phase I and Phase II dissolved metals data indicate that the number of 

dissolved metals detected in MW-F2 have decreased. Antimony, chromium, copper, 

vanadium, and zinc were detected during Phase I but not during Phase II. 

Volatile Organic Compounds. The only voe detected in MW-F5 was 

trichloroethene at an estimated concentration of 1.8 µg/L. voes were not detected in 

MW-F2 in Phase I or Phase II. 

Semivolatile Organic Compounds. Bis(2-ethylhexyl)phthalate was the only 

SVOe detected in the groundwater collected from MW-F2 during Phase I and Phase II. 
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Bis(2-ethylhexyl)phthalate was detected in estimated concentrations of 1.1 µg/L and 

5.4, µg/L, respectively. 

Sulfide. During Phase I, sulfide was detected in the sample collected from MW

F2 at a concentration of 0.06 mg/L. Sulfide was not detected in the sample collected 

from MW-F5 during Phase II. 

Cyanide. Cyanide was only detected in groundwater samples collected from 

MW-F2 during Phase II. 

Herbicides, pesticides, PCBs, VOCs, and cyanide were not detected in groundwater 

samples collected from MW-F2 during Phase I. PCBs, cyanide, and sulfide were not 

detected in the groundwater sample collected from MW-F5 during Phase II. 

5.3.9 Unit G--Chemfixed Sludge Disposal 

Unit G was constructed in 1970 to receive Chemfixed sludges from the pond system 

(Unit A). The type of waste associated with Unit G is Chemfixed lagoon sludge. 

Sludge sampling was performed during Phase I to characterize the Chemfixed sludge. 

Groundwater sampling was performed during the Phase I RFI to monitor potential 

releases from Unit G. The grid boring program covered the western and southern sides of 

UnitG. 

Unit G was the subject of an Interim Remedial Measures (IRM) performed in 1994. The 

IRM included excavation of sludge and offsite disposal. The IRM was completed in 

April 1995 and reported to the U.S. EPA in June 1995. A copy of the IRM report is 

located in Appendix H. 

5.3.9.1 Sludge Sampling 

Four investigative sludge samples were collected in Unit G (see Figure 3-4). The unit 

was divided into four areas. Ten grab samples were then composited from each area, 
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resulting in a sample representative of the entire area. One sample was analyzed for the 

Protocol A and TCLP parameters for sludges (see Table 5-4). The remaining three 

samples were analyzed for the Protocol B parameters for sludges (see Table 5-5). 

Analytical results for the Unit G sludge samples are summarized in Table 5-11. 

Nature of Sludge Contamination 

The following total metals were detected in composite sludge samples collected from 

Unit G: arsenic, barium, chromium, lead, copper, nickel, vanadium, and zinc. The 

highest total metal concentration was 9,650 mg/kg, for chromium. The TCLP metals 

analysis on SL/G-2 detected barium, chromium, copper, and zinc. The highest TCLP 

metal concentration was 3 .1 mg/L, for copper. 

The following SVOC constituents were detected m sludge samples from Unit G: 

fluoranthene, bis(2-ethylhexyl)phthalate, and pyrene. The highest SVOC concentration 

was 220 µg/kg, for bis(2-ethylhexyl)phthalate. Extractable petroleum hydrocarbons were 

detected at concentrations up to 580 mg/kg. Hydrocarbon fingerprinting identified the 

hydrocarbon product as motor oil. 

Cyanide was detected at concentrations up to 24 mg/kg. Sulfide was detected in one 

sample at 2.7 mg/kg. 

The pH of the sludge was determined to range from 7.7 to 10.0. 

5.3.9.2 Soil Sampling 

During Phase II, nine grid borings were drilled and sampled in the vicinity of Unit G 

(GB-I through 9) [see Figure 3-5]. A sample was collected from each boring and 

analyzed for the Protocol B constituents for soil (Table 5-5). Analytical results from the 

Phase II grid borings are summarized in Table 5-8A. 
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Nature of Soil Contamination 

Arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, 

zinc, cyanide, voes, SVOes, petroleum hydrocarbons, and PCBs were detected in 

samples collected from subsurface soil in the vicinity of Unit G. Zinc was the highest 

metal concentration detected at 67 5 mg/kg, and was collected at a sampling depth interval 

of 0- to 2-feet (SO/GB-6/1). Cyanide was detected in the vicinity of Unit G with the 

highest concentration being 4.8 mg/kg, and was collected at a sampling depth interval of 

4- to 6- feet (SO/GB-1/3). 

Methylene chloride and toluene were the only voes detected in soil samples in the 

vicinity of Unit G at maximum concentrations of 6.0 µg/kg and 1.5 µg/kg, respectively. 

SVOCs were only analyzed in three of the nine samples, and only detected in one of the 

three analyzed. SVOes that were detected were divided into two groups, PAHs and 

phthalates. The PAHs detected in soil samples around Unit G include: 

benzo(b)fluoranthene, benzo(a)pyrene, benzo(g,h,i)perylene, ideno (1,2,3-cd) pyrene, 

pyrene, phenanthrene, fluoranthene, and chrysene. Benzo(b )fluoranthene was the P AH 

with the highest concentration at 2,600 µg/kg, and was collected at a sampling depth 

interval of 0- to 2-feet (SO/GB-6/1). This concentration was below the laboratory 

reporting limit and was estimated. Bis(2-ethylhexyl)phthalate was the only phthalate 

detected in soil samples in the vicinity to Unit G, its highest concentration was 710 

µg/kg, and it was collected at a depth interval of 0- to 2-feet (SO/GB-6/1). Petroleum 

hydrocarbon concentrations were detected in soil samples up to 480 mg/kg and at 

sampling depth intervals up to 4- to 6-feet (SO/GB-6/1). Low-level petroleum 

hydrocarbons also were found in the method blank laboratory samples. Aroclor 1260 was 

detected in three of the nine samples at concentrations up to 370 µg/kg, and at sampling 

depth intervals as shallow as 0- to 2- feet (SO/GB-6/1). 

Extent of Soil Contamination 

During the Phase II RFI, all metals were detected in soil samples in the vicinity of Unit 

G. The extent and levels of contaminants in the soil samples suggests that the boundaries 

of Unit G contain above background concentrations of the aforementioned constituents to 

a depth of at least 0- to 2-feet below the ground surface. However, relative to background 
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levels and metal concentrations throughout the entire site, soil in the vicinity of Unit G 

contained lower concentrations of metals. Concentrations of other constituents including 

SVOCs and PCBs were elevated in this area. 

During the Phase I RFI, sludge samples were collected from Unit G and characterized. 

Metals having high concentrations in the sludge include: chromium, copper, nickel, and 

zinc with the highest concentrations ranging from approximately 2,500 to 10,000 mg/kg 

(see Table 5-11). Soil samples collected during the Phase II RFI in the vicinity of Unit G 

have these same metal concentrations ranging from 1.4 to 67 5 mg/kg. The lower soils 

and sludge concentrations relative to other units are likely a result of the chemical 

treatment that occurred in 1970. 

5.3.9.3 Groundwater Sampling 

During Phase I, groundwater samples were collected in the vicinity of Unit G from MW

Gl, MW-G2, MW-G3, and MW-G4 (see Figure 5-9 and 5-10). The samples collected 

from MW-Gl (shallow) and MW-G2 (deep) were analyzed for Protocol A constituents 

for groundwater presented in Table 5-4. The samples collected from MW-G3 (shallow) 

and MW-G4 (shallow) were analyzed for Protocol C constituents for groundwater as 

listed in Table 5-6. Analytical results for the Phase I Unit G groundwater samples are 

summarized in Table 5-9. 

During Phase II, groundwater samples were collected in the vicinity of Unit G from MW

G 1, MW-G2, MW-G3, and MW-G4 (see Figures 5-9 and 5-10). All samples were 

analyzed for Protocol C constituents excluding extractable petroleum hydrocarbons as 

listed in Table 5-6. Analytical results for the Phase II Unit G groundwater samples are 

summarized in Table 5-10. 

UpperFacies 

Metals. During Phase I, the following metals were detected in samples collected 

from MW-Gl, MW-G3, and MW-G4, screened within the upper facies: antimony, 

arsenic, barium, chromium, cobalt, copper, lead, nickel, vanadium, and zinc. The highest 
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total metal concentration was 0.61 mg/L, for barium detected in MW-G 1. The highest 

dissolved metal concentration was 0.39 mg/L, also for barium detected in MW-G 1. 

During Phase II, the following dissolved metals were detected in samples collected from 

MW-Gl, MW-G3, and MW-G4: arsenic, barium, nickel, selenium, and zinc. The 

highest dissolved metal concentration was 0.27 mg/L for barium detected in MW-G3. 

Arsenic was detected in samples from all wells with the highest concentration of 0.059 

mg/L detected MW-G3. 

Review of the Phase I and Phase II dissolved metal data indicates that the number and 

relative concentrations of dissolved metals detected from Phase I to Phase II have 

generally remained stable. 

Volatile Organic Compounds. During Phase I, the VOC acetone was detected 

only in the sample collected from MW-Gl at a concentration of 2.8 µg/L. However, 

acetone was also detected in the laboratory method blank and therefore its detection in 

MW-Gl is suspect. Benzene was detected only in the sample collected from MW-Gl at 

an estimated concentration of 1.2 µg/L. Carbon disulfide was detected in MW-G4 at an 

estimated concentration of 1. 7 µg/L. 

During Phase II, VOCs were not detected m the samples collected from MW-Gl, 

MW-G3, and MW-G4. 

Semivolatile Organic Compounds. During Phase I and Phase II, bis(2-

ethylhexyl)phthalate was the only SVOC detected in samples collected from MW-Gl, 

MW-G3, and MW- G4. During Phase I, bis(2-ethylhexyl)phthalate was detected in all 

three wells at estimated concentrations ranging from 1.2 µg/L to 6.8 µg/L. During Phase 

II, bis(2-ethylhexyl)phthalate was detected in only MW-Gl and MW-G4 at estimated 

concentrations of 1.4 µg/L and 1.1 µg/L, respectively. 

Herbicides, pesticides, dioxins/furans, extractable petroleum hydrocarbons, cyanide, and 

sulfide were not detected in groundwater samples collected from MW-Gl, MW-G3, and 

MW-G4 during Phase I. VOCs and cyanide were not detected in groundwater samples 
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collected from MW-Gl, MW-G3, and MW-G4 during Phase II. The remaining 

parameters were not monitored during Phase II. 

Lower Facies 

Metals. During Phase I, the following metals were detected in samples collected 

from MW-G2, screened in the lower facies: antimony, arsenic, barium, chromium, 

copper, nickel, vanadium, and zinc. The highest total metal concentration was 0.082 

mg/L, for barium. The highest dissolved metal concentration was 0.06 mg/L, also for 

barium. 

During Phase II, the following dissolved metals were detected in MW-G2: arsemc, 

barium, nickel, selenium, and zinc. The highest dissolved metal concentration was 0.056 

mg/L for barium. All metals except barium were reported in estimated concentrations. 

Also, zinc was detected in the associated laboratory method blank. 

Semivolatile Organic Compounds. During Phase I and Phase II, bis(2-

ethylhexyl)phthalate was the only SVOe detected in groundwater samples collected from 

MW-G2 and was reported in concentrations of 1.3 µg/L and 1.4 µg/L, respectively. 

Herbicides, pesticides, PeBs, dioxins/furans, voes, cyanide, and sulfide were not 

detected in groundwater samples collected from MW-G2 during Phase I. voes and 

cyanide were not detected in groundwater samples collected from MW-G2 during Phase 

II. The remaining parameters were not monitored during Phase II. 

5.3.10 Unit H--Sludge Spill 

Unit His a metal hydroxide sludge spill that probably occurred between 1970 and 1971. 

Approximately 5 cubic yards were spilled in Unit H. 

Sludge sampling was performed during Phase I to characterize the sludge. The Phase Il 

grid boring program covered areas surrounding Unit H. 
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Unit H was the subject of an IRM performed in 1994. The IRM entailed the excavation 

of sludge and offsite disposal. The IRM was completed in April 1995 and reported to the 

U.S. EPA in June 1995. A copy of the IRM report is located in Appendix H. 

5.3.10.1 Sludge Sampling 

One investigative sludge sample was collected in Unit H. Ten grab samples were 

composited from the spill area, resulting in a sample representative of the entire area. The 

sample was analyzed for the Protocol A and complete TCLP for sludges (see Table 5-4). 

Analytical results where analytes were detected in sludge samples are summarized in 

Table 5-11. 

Nature of Sludge Contamination 

The following total metals were detected in the composite sludge sample collected from 

Unit H: antimony, arsenic, barium, chromium, lead, selenium, tin, copper, nickel, and 

zinc. The highest total metal concentration was 134,000 mg/kg, for chromium. TCLP 

leachate metals analysis indicates the presence of barium, chromium, copper, nickel, and 

zinc. The highest TCLP metal concentration was 60.2 mg/L, for nickel. 

The SVOCs bis(2-ethylhexyl)phthalate and 2-methylnaphthalene were detected in the 

composite sludge sample at 58,000 µg/kg and 14,000 µg/kg, respectively. In addition, the 

PCB Aroclor 1248 was detected at 770 µg/kg in the sludge sample. Cyanide was 

detected in the sample at 336 mg/kg. Sludge pH was determined to be 7.5. 

5.3.10.2 Soil Sampling 

During Phase II, six grid borings were drilled and sampled in the vicinity of Unit H: GB-

13, 14, 15, 33, 34, and 35 (see Figure 3-5). A sample was collected from each boring and 

analyzed for the Protocol B constituents for soil (Table 5-5). Analytical results from the 

Phase II grid borings are summarized in Table 5-SA. 
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Nature of Soil Contamination 

The following constituents were detected in samples collected from subsurface soil in the 

vicinity of Unit H: arsenic, barium, chromium, copper, lead, nickel, silver, and zinc, 

cyanide, VOCs, SVOCs, petroleum hydrocarbons, and PCBs. Sludge was encountered in 

the upper 2 feet at GB-35. Sample results were typical of the sludge in Unit H with the 

following elevated inorganics: chromium (126,000 mg/kg), cyanide (1,180 mg/kg), 

copper (75,700 mg/kg), nickel (53,200 mg/kg), and zinc (26,000 mg/kg). Aroclor 1248 

was detected at 1,400 µg/kg and petroleum hydrocarbons were detected at 100,000 

mg/kg. The only SVOC that was detected was bis(2-ethylhexyl)phthalate at 

52,000 µg/kg. 

Of the remaining samples, zinc was the highest detected metal at 285 mg/kg (SO/GB-

34/1 ). Concentrations of lead and copper were above background in the samples from 

GB-13 and GB-14. Cyanide was only detected in SO/GB-33/1 with a concentration of 

2.9mg/kg. 

Methylene chloride was the only VOC detected with an estimated concentration of 9.0 

µg/kg at SO/GB-33/1. This sample also detected three PAHs (fluoranthene, pyrene, and 

benzo(b )fluoranthene ), but no phthalates. PCBs were detected in three samples, the 

highest begin 230 µg/kg of Aroclor 1248 at SO/GB-34/1. This sample also contained the 

highest level of petroleum hydrocarbons (120 mg/kg). 

The presence of the metals, VOCs, SVOCs, PCBs, cyanide, and TCOs appear to have 

originated in the vicinity of Unit H. The Phase I RFI (Dames & Moore, 1991) indicates 

that Unit H was an area in which l cubic yard of untreated metal hydroxide sludge was 

spilled some time between 1970 and 1971. 

Extent of Soil Contamination 

Based on the conditions in the field and laboratory results, grid boring GB-35 was 

apparently drilled within the southern edge of Unit H. The remaining grid boring 

samples reflect fairly representative levels of contaminants found at the site. 
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Concentrations of the metal constituents ( excluding mercury, cadmium, and selenium), 

VOC, SVOC, PCBs, and petroleum hydrocarbon were detected above background levels 

in this area. 

5.3.11 Unit !--SOUTHERN Drainage Ditch 

Unit I is an east-west trending drainage ditch that drains to the Red Cedar River and 

separates the former plant from the railroad right-of-way. Unit I was the discharge point 

for the Unit B effluent pond. The type of waste that was discharged to the ditch includes 

roto-finisher sludge and pond-effluent residue. 

The ditch originates east of the site in a primarily residential area. Directly upstream of 

Stanley the ditch receives runoff from adjacent commercial businesses. 

Sludge sampling was performed during the Phase I RFI to characterize the sludge. Work 

during Phase Il consisted of sediment sampling and grid borings. Removal of Unit I was 

a component of an IRM completed in April 1995 and reported to the U.S. EPA in June 

1995. A copy of the IRM report is located in Appendix H. 

5.3.11.1 Sludge Sampling 

One investigative sludge sample was collected in Unit I during Phase I. Ten grab 

samples were composited, resulting in a sample representative of the entire area. The 

sample was analyzed for the Protocol A parameters for sludges (see Table 5-4 ). 

Analytical results of analytes that were detected in sludge samples are summarized in 

Table 5-11. 

Nature of Sludge Contamination 

The following total metals were detected in the composite sludge sample collected in 

Unit I: arsenic, barium, chromium, lead, selenium, copper, nickel, and zinc. The highest 

metal concentration was 56,800 mg/kg, for chromium. The VOC methylene chloride was 

detected at 28 µg/kg. The SVOC bis(2-ethylhexyl)phthalate was detected at 250 µg/kg. 
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The PCB Aroclor 1248 was detected in the sample at 3,900 µg/kg. Cyanide was detected 

in the sample at 209 mg/kg. The pH of the sludge sample was measured at 7 .6. 

5.3.11.2 Soil Sampling 

During Phase II, three grid borings were drilled and sampled along Unit I: GB-92, 93, 

and 94 (see Figure 3-5). A sample was collected from each boring and analyzed for the 

Protocol B constituents for soil (Table 5-5). Analytical results from the Phase II grid 

borings are summarized in Table 5-8B. 

Nature of Soil Contamination 

The following constituents were detected in samples collected from subsurface soil in the 

vicinity of Unit I: arsenic, barium, chromium, copper, lead, nickel, selenium, silver, zinc, 

cyanide, petroleum hydrocarbons, and PCBs. Zinc was the highest metal concentration 

detected at 2,030 mg/kg, and was collected at a sampling depth interval of 0- to 2-feet 

(SO/GB-94/1). Cyanide was detected in the vicinity of Unit I with the highest 

concentration being L 7 mg/kg, and was collected at a sampling depth interval of 0- to 2-

feet (SO/GB-92/1). 

Petroleum hydrocarbon concentrations were detected in soil samples up to 180 mg/kg and 

at sampling depth intervals of 0- to 2-feet (SO/GB-94/1). Aroclor 1248 was detected at 

the highest concentration (18,000 µg/kg), at a sampling depth interval of 0- to 2-feet 

(SO/GB-94/1). 

Extent of Soil Contamination 

During the Phase ll RFI, all target metals were detected in soil samples in the vicinity of 

Unit I excluding cadmium and mercury. The extent of contamination represented by the 

levels of contaminants in the soil samples collected in the vicinity of Unit I suggests that 

above-background concentrations of the aforementioned constituents are likely present to 

a depth of at least 0- to 2-feet below the ground snrface. Relative to background levels, 

the target metal constituents (excluding mercury and cadmium), PCB, and petroleum 

hydrocarbon concentrations are high in this area. 
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During Phase I, sludge samples were collected from Unit I in order to characterize its 

constituents. Phase I sludge samples contained high levels of metals, cyanide, VOCs, 

SVOCs, and PCBs. One of the additional soil borings sampled during Phase Il (SO/GB-

94/1) contained constituents similar to those of the sludge samples from Phase I RFI at 

Unit I (see Table 5-SB and 5-11). Concentrations of metals, cyanide, P_CBs, and 

petroleum hydrocarbons were high in this soil sample when compared to other soil 

samples collected in the vicinity of Unit I. 

5.3.11.3 Sediment Sampling 

The presence of the metals, cyanide, PCBs, and TCOs in the soil and sediment appear to 

have originated in the vicinity of Unit I. Historically, Rotofinisher sludge and pond

effluent residue was discharged into Unit I from the Unit B effluent pond. Unit I then 

drained into the Red Cedar River. 

Sediment samples were collected from the upper 6 inches of the sediment/soil from the 

southern drainage ditch. The samples were collected from three sampling stations in the 

ditch and were designated SE/SD-1/1, SE/SD-2/1, and SE/SD-3/1. Sample SE/SD-3/1 

was the easternmost sample collected, while SE/SD-1/1 was collected adjacent to the Red 

Cedar River. Samples were analyzed for Protocol A constituents excluding dioxins and 

furans, as listed in Table 5-4. Analytical results for the southern drainage ditch sediment 

samples are summarized in Table 5-12. 

Nature of Sediment Contamination 

The following metals were detected in all samples collected from the southern drainage 

ditch: arsenic, barium, beryllium, chromium, cobalt, copper, lead, nickel, selenium, 

silver, and zinc. The highest metal concentration detected was 32,000 mg/kg for zinc in 

sample SE/SD-3/1. Zinc was also detected in SE/SD-1/1 and SE/SD-2/1 at 

concentrations of 8,140 mg/kg and 3,140 mg/kg, respectively. Chromium was detected 

in all samples at concentrations ranging from 287 mg/kg to 9,000 mg/kg. Likewise, 

nickel and copper were detected in every sample at concentrations ranging from 163 

mg/kg to 3,090 mg/kg and 1,220 mg/kg to 5,120 mg/kg, respectively. 
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VOC constituents above quantification limits were not detected in samples collected from 

the southern drainage ditch. Estimated concentrations of carbon disulfide and xylenes 

were detected in SE/SD-3/1. 

Two main groups of SVOCs were detected in the southern drainage ditch sediments: 

PAHs and phthalates. The detected PAHs include: benzo(a)anthracene, 

benzo(b)fluoranthene, benzo(g,h,j)perylene, benzo(a)pyrene, chrysene, fluoranthene, 

indeno (1,2,3,-cd)pyrene, 2-methylnaphthalene, phenanthrene, and pyrene. The detected 

phthalates include: butyl benzyl phthalate, dimethyl phthalate, bis(2-

ethylhexyl)phthalate. The highest SVOC concentration detected was 13,000 µg/kg for 

bis(2-ethylhexyl)phthalate in sample SE/SD-3/1. Bis(2-ethylhexyl)phthalate was also 

detected in SE/SD-1/1 at 1,700 µg/kg, and in SE/SD-2/1 at an estimated concentration of 

310 µg/kg. Butyl benzyl phthalate was the only SVOC detected in SE/SD-3/1, at a 

concentration of 3,100 µg/kg. All remaining SVOCs detected in SE/SD-1/1 and SE/SD-

2/1 were reported at estimated concentrations. 

Cyanide was detected in samples SE/SD-1/1 and SE/SD-2/1 at concentrations of 13.3 

mg/kg and 4.2 mg/kg, respectively. Petroleum hydrocarbons detected in the soil had n

alkane range from C8 to C36. The PCB Aroclor 1254 was detected in both SE/SD-1/1 

and SE/SD-2/1 at a reported concentration of 1,500 µg/kg, and in sample SE/SD-3/1 at a 

concentration of 2,300 µg/kg. No other PCBs were detected in sediment samples 

collected from the southern drainage ditch. 

Pesticides, herbicides, and sulfides were not detected in the sediment samples collected 

from the southern drainage ditch. 

5.3.12 Unit J--Wastewater Treatment Plant 

Unit J is the former wastewater treatment plant. The processed waste was a liquid 

containing cyanide and heavy metals, with a variable pH. 
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Soil and groundwater sampling was performed during the Phase I and II RFI to monitor 

potential releases from Unit J. The sampling plan was performed to determine the 

absence or presence of contamination and to characterize the contamination. 

5.3.12.l Soil Sampling 

During Phase I, four investigative soil samples were collected in the vicinity of Unit J 

from shallow borings labeled J-1 and J-2 (see Figure 3-4). Two samples were analyzed 

from each boring: one sample at a depth interval near ground surface and one sample at 

the depth of the boring where the evidence of contamination was greatest. The most 

visibly contaminated sample was analyzed for the Protocol A constituents for soils, 

whereas all other samples were analyzed for the Protocol B constituents (see Tables 5-4 

and 5-6, respectively). Analytical results where analytes were detected in soil samples 

are summarized in Table 5-7. 

During Phase II, five grid borings were drilled and sampled around Unit J: GB-72, 73, 

77, 80, and 81 (see Figure 3-5). A sample was collected from each boring and analyzed 

for the Protocol B constituents for soil (Table 5-5). Analytical results from the Phase II 

grid borings are summarized in Table 5-SB. 

Nature of Soil Contamination - Unit Borings 

The following metals were detected in soil samples collected in Unit J: arsenic, barium, 

beryllium, chromium, cobalt, lead, copper, nickel, tin, vanadium, and zinc. The highest 

metal concentration was 484 mg/kg, for zinc. 

The VOCs acetone and methylene chloride were detected in the samples. The highest 

VOC concentration was 6.5 µg/kg, for methylene chloride. The SVOCs di-n

butylphthalate, bis(2-ethylhexyl)phthalate, and 2-methylnaphthalene were detected in the 

samples. The highest SVOC concentration was 270 µg/kg, for bis(2-

ethylhexyl)phthalate. The PCB Aroclor 1248 was detected at concentrations up to 2,400 

µg/kg. The PCBs Aroclor 1254 and 1260 were also detected at concentrations of 320 

µg/kg and 110 µg/kg, respectively. Extractable petroleum hydrocarbons were detected at 

concentrations up to 440 mg/kg. Hydrocarbon fingerprinting identified the presence of 
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No. 2 fuel oil and motor oil products. However, the hydrocarbon product in four of the 

samples could not be reliably identified by fingerprinting. Cyanide was detected in Unit J 

soil samples at concentrations ranging from 1.1 mg/kg and 1. 7 mg/kg. 

Pesticides, herbicides, and sulfide were not detected in the subsurface soil samples 

collected in the vicinity of Unit J. 

Nature of Soil Contamination - Grid Borings 

Arsenic, barium, chromium, copper, lead, nickel, silver, zinc, cyanide, VOCs, SVOCs, 

petroleum hydrocarbons, and PCBs were detected in samples collected from subsurface 

soil in the vicinity of Unit J. Zinc was the highest metal concentration detected at 6,340 

mg/kg, and was collected at a sampling depth interval of 2- to 4-feet (SO/GB-73/2). 

Cyanide was detected with the highest concentration at 22.5 mg/kg, and was collected at 

a sampling depth interval of 2- to 4-feet (SO/GB-77/2). This boring was drilled in the 

area of the former cyanide treatment tanks. 

VOCs detected in subsurface soil samples in the vicinity of Unit J include: 1,2-

dichloroethene (total), ethylbenzene, methylene chloride, trichloroethene, and toluene. 

Ethylbenzene was the VOC with the highest concentration at 22 µg/kg, and was collected 

at a depth interval of 6- to 8-feet (SO/GB-81/4). SVOCs were divided into two groups, 

P AHs and phthalates. The P AHs detected in soil samples around Unit J include: 

naphthalene, fluorene, acenaphthylene, and phenanthrene. Naphthalene, also detected in 

GB-81, was the PAH with the highest concentration at 25,000 µg/kg. This sample 

exhibited a strong petroleum odor, which was substantiated by the detection of 9,700 

mg/kg petroleum hydrocarbons. The n-alkane range in soil samples collected in the 

vicinity of Unit J was from CIO to C36. Also, Aroclor 1248, and bis(2-ethyl 

hexyl)phthalate were detected at concentrations of at 30,000 µg/kg, and 91,000 µg/kg 

respectively. 

Extent of Soil Contamination 

During the Phase II RFI, all metals were detected in soil samples in the vicinity of Unit J 

excluding cadmium, mercury, and selenium. The extent of contamination represented by 
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the levels of contaminants from the soil samples collected in the vicinity of Unit J, 

suggest that above background concentrations of at least one of the aforementioned 

constituents are present to depths to 6- to 8-feet below the ground surface. Relative to 

background levels, the metal constituents (excluding mercury, cadmium, and selenium), 

VOCs, SVOCs, PCBs, and petroleum hydrocarbon concentrations are high in this area. 

5.3.12.2 Groundwater Sampling 

During Phase I, the groundwater samples were collected in the vicinity of Unit J from 

MW-Jl (shallow), and MW-J2 (deep) (see Figures 5-9 and 5-10). The samples were 

analyzed for Protocol A constituents for groundwater presented in Table 5-4. Analytical 

results for the Phase I Unit J groundwater samples are summarized in Table 5-9. 

During Phase II, groundwater samples were collected in the vicinity of Unit J from MW

Jl, MW-J2, MW-13 (intermediate), and MW-J4 (shallow). The monitoring wells 

installed during Phase 1 (MW-Jl and MW-J2) were sampled Protocol C constituents 

excluding extractable petroleum hydrocarbons for groundwater as listed in Table 5-6. 

The new monitoring wells MW-J3 and MW-J4 were sampled for Protocol A constituents 

excluding dioxins and furans as listed in Table 5-4. Analytical results for the Phase II 

Unit J groundwater samples are summarized in Table 5-10. 

UpperFacies 

Metals. During Phase I, the following metals were detected in samples collected 

from MW-Jl, screened in the upper facies: arsenic, barium, chromium, cobalt, copper, 

lead, nickel, silver, and vanadium. The highest total metal concentration was 0.43 mg/L, 

for copper. The only dissolved metal detected in MW-JI was barium, at a concentration 

of 0.067 mg/L. 

During Phase II, the following dissolved metals were detected in samples collected from 

MW-Jl and MW-J4, screened in the upper facies: arsenic, barium, cobalt, lead, nickel, 

and zinc. The highest dissolved metal concentration was 0.33 mg/L, for barium detected 

in MW-Jl. Arsenic was detected in MW-JI and MW-J4 at estimated concentrations of 
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0.0029 mg/Land 0.0024 mg/L, respectively. Cobalt was only detected at an estimated 

concentration of 0.041 mg/L from MW-J4. 

Volatile Organic Compounds. During Phase I, the VOCs 1,1-dichlorobenzene, 

1,2-dichloroethene, methylene chloride, and vinyl chloride were detected in the sample 

collected from MW-Jl. The highest VOC concentration was 6.4 µg/L, for vinyl chloride. 

During Phase II, the following VOC constituents were detected in the groundwater 

samples collected from MW-Jl and MW-J4: 1,1-dichloroethane, 1,1-dichloroethene, 1,2-

dichloroethene, and vinyl chloride. The highest VOC concentration was 85 µg/L for l,2-

dichloroethene detected in MW-J4. Vinyl chloride was detected in MW-Jl and MW-J4 

at 8.9 µg/L and 55 µg/L, respectively. 

Review of the Phase I and Phase ll VOC data collected in the samples from MW-Jl 

reflects stable conditions. However, groundwater data from MW-J2 though MW-J4 

indicate an increase in VOC concentrations. 

Semivolatile Organic Compounds. During Phase I, SVOCs bis(2-

ethylhexyl)phthalate and bi-n-butylphthalate were detected in the groundwater collected 

from MW-JI. However, these two compounds were also detected in the laboratory 

method blank, and are considered to be suspect. 

During Phase ll, the SVOCs bis(2-ethylhexyl)phthalate and 2-methylnaphthalene were 

detected in MW-J4 at estimated concentrations of 6.6 µg/L and 1.6 µg/L, respectively. 

Bis(2-ethylhexyl)phthalate was detected in MW-Jl at a concentration of 130 µg/L. 

Review of the Phase I and Phase H semivolatile data from groundwater collected from 

MW-Jl indicates that bis(2-ethylhexyl)phthalate has increased from an estimated value of 

1.4 µg/L to 130 µg/L from Phase I to Phase IL 

Cyanide. During Phase I, cyanide was detected in the sample collected from 

MW-JI at a concentration of 1.6 mg/L. During Phase H, cyanide was detected in MW-Jl 

and MW-J4 at 4.6 mg/Land 5.1 mg/L, respectively. 
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Polychlorinated Biphenyls. PCBs were not detected in the groundwater 

collected from MW-JI during Phase I or Phase II. However, during Phase II, the PCB 

Aroclor 1248 was detected in groundwater from MW-J4 at a concentration of 1.2 µg/L. 

Herbicides, pesticides, dioxins/furans, and sulfide were not detected in groundwater 

samples collected from MW-Jl during Phase I. Herbicides, pesticides, and sulfides were 

not detected in groundwater samples from MW-J4 during Phase II. 

LowerFacies 

Metals. During Phase I, the following metals were detected in samples collected 

from MW-J2, screened in the lower facies: arsenic, barium, chromium, cobalt, copper, 

nickel, selenium, silver, and vanadium. The highest total metal concentration was 0.27 

mg/L, for barium. The highest dissolved metal concentration was 0.24 mg/L, also for 

barium. 

During Phase II, the dissolved metals detected in MW-J2 were arsenic and barium at 

0.014 mg/L and 0.26 mg/L, respectively. The dissolved metals detected in samples 

collected from the new well MW-J3, were arsenic, barium, and zinc at concentrations of 

0.0033 mg/L, 0.030 mg/L, and 0.028 mg/L, respectively. 

Volatile Organic Compounds. During Phase I, the VOCs acetone and 

methylene chloride were detected in the sample collected from MW-J2. However, both 

compounds were also detected in the laboratory and are not considered to be significant. 

During Phase ll, vinyl chloride was the only VOC detected at MW-B with a reported 

concentration of 17 µg/L. 

Cyanide. During Phase I, cyanide was detected in the sample collected from 

MW-J2 at a concentration of 0.19 mg/L. During Phase ll, cyanide was detected from 

MW-J2 at a concentration of 0.066 mg/L. Cyanide was detected at MW-J4 at a 

concentration of 16.9 mg/L. 

Herbicides, pesticides, PCBs, dioxins/furans, and sulfide were not detected in the 

groundwater collected from MW-J2 during Phase I. VOCs aud SVOCs were not detected 
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m the groundwater collected from MW-J2 during Phase II. SVOCs, pesticides, 

herbicides, PCBs, and sulfide were not detected in groundwater samples collected from 

MW-J3. 

5.3.13 Unit K--Former Underground Storage Tank Area 

Unit K is an area where two USTs (Tanks A and B) were located adjacent to the plant 

building (see Figure 3-4). Tank A was a 12,000-ga!lon tank that contained Bunker C fuel 

oil. Tank B was a 1,000-gallon tank that contained kerosene. 

Soil sampling was performed during Phase I shallow boring operations at locations 

downgradient from the backfilled areas. Analyses were then performed to determine the 

extent of potential releases from the tanks. This resulted in the installation of a shallow 

well during Phase II followed by groundwater sampling. The grid boring program also 

extended into the Unit K area. 

5.3.13.1 Soil Sampling 

During Phase I, four investigative soil samples were collected downgradient from Unit K 

from shallow borings K-1 and K-2 (Figure 3-4). Two samples were analyzed from each 

boring: one sample from 1.5 to 3.0 feet below ground surface and one sample with 

evidence of contamination from the 4.5- to 6.0-foot depth interval. The samples were 

analyzed for extractable petroleum hydrocarbons using the gas chromatograph/flame 

ionization detector (GC/FID) method. Analytical results where analytes were detected in 

soil samples are summarized in Table 5-7. 

During Phase II, one grid boring was drilled and sampled in the vicinity of Unit K: GB-

88 (see Figure 3-5). A sample was collected from the boring and analyzed for the 

Protocol B constituents for soil (Table 5-5). Analytical results from the Phase II grid 

borings are summarized in Table 5-8B. 

All target metals were detected in sample SO/GB-88/3 except for cadmium, mercury, and 

selenium. A few of the target metals exceeded background but were generally much 
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lower in concentration than in samples from most areas of the site. Cyanide was detected 

in sample SO/GB-88/3 at 5.2 mg/kg. 

Two VOCs were detected in sample SO/GB-88/3: ethylbenzene at 16 µg/kg, and toluene 

at an estimated concentration of 3.1 µg/kg. 

The SVOCs naphthalene, phenanthrene, fluoranthene, pyrene, chrysene, and bis(2-ethyl 

hexyl)phthalate were all detected in soil sample SO/GB-88/3, which was collected near 

Unit K. Of these, all concentrations other than bis(2-ethyl hexyl)phthalate were 

estimated. Aroclor 1248 was detected at 2,400 µg/kg. Petroleum hydrocarbons were 

detected at 990 mg/kg. 

Nature of Soil Contamination 

The soil samples collected from the Phase I shallow borings performed in Unit K were 

analyzed for extractable petroleum hydrocarbons. The hydrocarbon concentrations 

detected in the samples ranged from 6.8 mg/kg to 5,000 mg/kg. The type of hydrocarbon 

product could not be reliably identified using hydrocarbon fingerprinting. 

The grid boring results reflect contaminants in addition to those associated with fuel oil 

or kerosene, namely cyanide and PCBs. 

5.3.13.2 Groundwater Sampling 

During Phase II, groundwater samples were collected in the vicinity of Unit K from 

monitoring well MW-Kl. The samples collected from MW-Kl (shallow) were analyzed 

for Protocol A constituents excluding dioxins and furans as listed in Table 5-4. 

Analytical results from the Phase II Unit K groundwater samples are summarized in 

Table 5-10. 

UpperFacies 

The following metals were detected in MW-Kl, which is screened in the upper facies: 

arsenic, barium, nickel, lead, and zinc. The highest dissolved metal concentration was 

0.25 mg/L for zinc. Arsenic and lead were reported at estimated concentrations of 0.0047 
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mg/Land 0.0029 mg/L, respectively. Barium and nickel were detected at 0.20 mg/Land 

0.067 mg/L, respectively. 

The VOCs 1,2-dichloroethene (total), trichloroethene, and vinyl chloride were detected in 

groundwater collected from MW-Kl at concentrations of70 µg/L, 120 µg/L, and 12 µg/L, 

respectively. Cyanide was detected at a level of0.11 mg/L. 

SVOCs, pesticides, herbicides, PCBs, and sulfide were not detected in the groundwater 

collected from MW-Kl during Phase IL 

5.3.14 Unit L--Former Underground Storage Tank Area 

Unit Lis an area where a 1,000-gallon UST (Tank C) was formerly located. The tank 

contained No. 2 fuel oil (see Figure 3-4). 

During Phase I, soil sampling (L-1) was performed during shallow boring operations at 

locations downgradient from the backfilled areas to assess the potential of past releases 

from the former tank. A shallow monitoring well (MW-Ll) was installed and 

groundwater from the well was sampled during Phase IL 

5.3.14.l Soil Sampling 

Two investigative soil samples were collected downgradient from Unit L from shallow 

boring L-1. Two samples were analyzed from the boring: one sample from 1.5 to 3.0 

feet below ground surface, and one sample from directly above the water table. The 

samples were analyzed for extractable petroleum hydrocarbons using the GC/FID 

method. Analytical results where analytes were detected in soil samples are summarized 

in Table 5-7. 

Nature of Soil Contamination 

The soil samples collected from shallow borings performed in Unit L were analyzed for 

extractable petroleum hydrocarbons. The hydrocarbon concentrations in the samples 
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were detected at 5.7 mg/kg and 12 mg/kg. The type of hydrocarbon product could not be 

reliably identified using hydrocarbon fingerprinting. 

5.3.14.2 Groundwater Sampling 

During Phase II, groundwater samples were collected in the vicinity of Unit L from well 

MW-Ll. The samples collected from MW-Ll (shallow) were analyzed for Protocol A 

constituents excluding dioxins and furans as listed in Table 5-4. Analytical results from 

the Phase II Unit L groundwater samples are summarized in Table 5-10. 

Upper Fades 

The following dissolved metals were detected in samples collected from MW-LI, 

screened in the upper water-bearing stratum: arsenic, barium, cobalt, chromium, and 

zinc. The highest dissolved metal concentration was 0.37 mg/L for barium. Cobalt, 

chromium, and zinc were reported in estimated concentrations of 0.0052 mg/L, 0.0031 

mg/L, and 0.016 mg/L, respectively. The VOCs benzene, 1,2-dichloroethene (total), and 

trichloroethene were detected at 0.78 µg/L, 770 µg/L, and 5,000 µg/L, respectively. An 

estimated concentration of 81 µg/L was reported for vinyl chloride. 

SVOCs, pesticides, herbicides, PCBs, cyanide and sulfide were not detected m 

groundwater samples collected from MW-Ll during Phase II. 

5.3.15 AOC 1-- Former Chromium Recovery Area 

AOC 1 is within the area of the former main plant building at the location of a former 

chromium recovery operation. 

5.3.15.l Soil Sampling 

During Phase II, five grid borings were drilled and sampled in the vicinity of AOC I: 

GB-95, 96, 97, 98, and 99 (see Figure 3-5). A sample was collected from each boring 
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and analyzed for Protocol B constituents for soil (Table 5-5). Analytical results from the 

Phase II grid borings are summarized in Table 5-8B. 

Nature of Soil Contamination 

The results of the soil borings are highly variable. The only sample that contained 

elevated chromium concentrations was GB-98, where chromium was reported at 698 

mg/kg from the 2-to 4-foot-depth. This sample also contained elevated levels of many of 

the commonly encountered inorganic constituents at the site, namely cyanide (42.6 

mg/kg), copper (3,100 mg/kg), nickel (4,780 mg/kg) and zinc (4,290 mg/kg). Three 

VOCs were detected at GB-98: chlorobenzene (67 µg/kg); methylene chloride (14 

mg/kg); and toluene (2.6 µg/kg). The SVOC analysis only detected one compound, 

bis(2-ethyl hexyl) phthalate, at 6,700 µg/kg. Soil at GB-98 also contained Aroclor 1248 

at 3,000 µg/kg, and petroleum hydrocarbons at 970 mg/kg. The petroleum hydrocarbons 

were identified to have n-alkane ranges from C9 to C32 (see Table 5-20). 

Chromium levels in the remaining four borings ranged between 11.0 to 24.0 mg/kg. 

Other inorganics in these samples were also low in concentration, with the exception of 

nickel (709 mg/kg) and cyanide (6.3 mg/kg) at GB-97. Aroclor 1248 was detected in 

three of the remaining four samples at concentrations between 41 to 1,400 µg/kg. Two of 

the soil samples contained VOCs: SO/GB-99/3 with 190 (J) µg/kg of 1,2-dichloroethene; 

and SO/GB-97 /2 with 28 µg/kg of trichloroethene. The soil sample from GB-99 also 

contained two P AHs and one phthalate. 

Extent of Soil Contamination 

The Phase II borings indicate limited impact in the vicinity of the former chromium 

recovery operation. Only one sample detected elevated chromium, and other inorganic 

constituents, in AOC 1. The results from the remaining borings indicate relatively low 

levels of other contaminants associated with the site such as PCBs, PAHs, phthalates, 

nickel, and cyanide. As shown in the contour maps of soil contaminants, the borings in 

the AOC l area appear to be fairly consistent with other areas of the site west of the 

former plant. 
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5.3.16 AOC 2-Product Release Area 

AOC 2 is an area near Unit J where free product was encountered in soil beneath a sump 

during demolition activities. The sump was located beneath a former aboveground tank 

that contained chlorine. 

5.3.16.1 Soil Sampling 

During Phase II, two grid borings were drilled and sampled in the vicinity of AOC 2: GB-

76 and 78 (see Figure 3-5). A sample was collected from each boring and analyzed for 

the Protocol B constituents for soil (Table 5-5). Analytical results from the Phase ll grid 

borings are summarized in Table 5-8B. 

Nature of Soil Contamination 

Arsenic, barium, chromium, copper, lead, nickel, silver, and zmc, VOCs, SVOCs, 

petroleum hydrocarbons, and PCBs were detected in samples collected from subsurface 

soil in the vicinity of AOC 2. Zinc was the highest metal concentration detected at 784 

mg/kg, and was collected at a sampling depth interval of0- to 2-feet (SO/GB-78/1). This 

sample also contained elevated copper (666 mg/kg), chromium (787 mg/kg), and nickel 

(428 mg/kg). 

Trace levels of VOCs were detected in subsurface soil samples in the vicinity of Unit 

AOC 2 including: methylene chloride, trichloroethene, and toluene. Methylene chloride 

was the VOC with the highest concentration at 2.7 µg/kg, and was collected at a depth 

interval of 4- to 6-feet (SO/GB-76/3). This concentration was below the laboratory 

reporting limit and was estimated. SVOCs were divided into two groups, PAHs and 

phthalates. PAHs detected in soil samples around AOC 2 include: naphthalene, 

fluoranthene, and phenanthrene. Naphthalene had high concentrations up to 2,900 µg/kg, 

and was collected at sampling depth intervals up to 4- to 6-feet (SO/GB-76/3). Bis(2-

ethylhexyl)phthalate was detected in both soil samples from 4- to 6-feet (SO/GB-76/3) in 

the vicinity of AOC 2 and had a high concentration of 2,500 µg/kg. Petroleum 

hydrocarbon concentrations were detected in soil samples up to 780 mg/kg and at 
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sampling depth intervals up to 4- to 6-feet (SO/GB-76/3). Hydrocarbons were identified 

to have n-alkane ranges from ClO to C36 (see Table 5-20). 

Levels of Aroclor 1248 were detected at 12,000 µg/kg (SO/GB-76/3) and 110,000 µg/kg 

(SO/GB-78/1), the latter, which was the highest PCB detection onsite during Phase II. 

Extent of Soil Contamination 

The high levels of Arclor 1248 at AOC 2 appear to be consistent with those of GB-81, 

which is located further south. The general area defined by GB-76, 78, and 81 is in the 

vicinity of the former pipeline that connected Units C and E. 

5.3.17 Drainage Ditch Sediments 

During Phase Il, sediment samples were collected from the northern and southern 

drainage ditches that flow east to west across the site. Four samples were collected from 

the northern drainage ditch and three samples were collected from the southern drainage 

ditch. The sample locations are shown in Figure 3-5. 

5.3.17.l Northern Drainage Ditch 

The northern drainage ditch originates at the southern end of Jackson Street where a 

county storm sewer discharges into the open ditch. A branch of the storm sewer 

originates from the Detroit Street sewer, which is connected to the Frank Street drain. As 

discussed earlier in Section 1.0, the Frank Street drain formerly ran beneath the Stanley 

plant. It was disconnected in 1975, and routed north to the above-mentioned storm sewer 

discharge. 

Sediment samples were collected from the upper 6 inches of the sediment/soil from the 

northern drainage ditch. The samples were collected from three sampling stations in the 

ditch and were designated as SE/ND-1/1, SE/ND-2/1, and SE/ND-3/1. A fourth sample, 

SE/ND-4/C, was a composite sample of four samples collected from the head of the 

northern drainage ditch near Jackson Street. Sample SE/ND-4/C was the easternmost 

sample collected from the northern drainage ditch, while sample SE/ND-1/1 was 
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collected adjacent to the Red Cedar River. Samples were analyzed for Protocol A 

constituents excluding dioxins and furans as listed in Table 5-4. Analytical results for the 

northern drainage ditch sediment samples are summarized in Table 5-12. 

Nature of Sediment Contamination 

The following metals were detected in all samples collected from the northern drainage 

ditch: arsenic, barium, beryllium, chromium, cobalt, copper, lead, nickel, selenium, 

silver, vanadium, and zinc. In all but one instance, the highest concentration of each of 

these metals was detected in sample ND-2. The highest overall metal concentration 

detected in northern ditch sediment was 438 mg/kg for zinc in SE/ND-2/1. Zinc was also 

detected in SE/ND-1/1, SE/ND-3/1, and SE/ND-4/C at concentrations of 130 mg/kg, 82.1 

mg/kg, and 144 mg/kg, respectively. Copper was detected in all samples with 

concentrations ranging from 29.7 mg/kg to 172 mg/kg. Lead was also detected in all 

samples with concentrations ranging from 24. l mg/kg to 222 mg/kg. Levels of 

chromium (total) were highest in the two western samples (11 mg/kg and 109 mg/kg at 

ND-1 and ND-2, respectively). Chromium levels in the eastern samples were 9.8 mg/kg 

(ND-3) and 14.5 mg/kg (ND-4). 

The only VOC reported in the analysis of samples from the northern drainage ditch 

samples was acetone, which was detected in SE/ND-1/1 and SE/ND-2/1 at 130 µg/kg and 

320 µg/kg, respectively. 

Two main groups of SVOCs were detected from the northern drainage ditch sediment 

samples: PAHs and phthalates. The detected PAHs include: acenaphthene, anthracene, 

benzo( a)anthracene, benzo(b )fluoranthene, benzo(k)fluoranthene, benzo( a)pyrene, 

chrysene, 7,12-dimethylbenz(a)anthracene, fluoranthene, fluorene, indeno (1,2,3,

cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and pyrene. The detected 

phthalates include: butyl benzyl phthalate, di-n-octyl phthalate, bis(2-

ethylhexyl)phthalate. The highest SVOC concentration was 8,400 µg/kg for fluoranthene 

detected in SE/ND-2/1. Bis(2-ethylhexyl)phthalate was detected at concentrations 

ranging from 870 µg/kg to 4,900 µg/kg. Pyrene was detected in all samples with 

concentrations ranging from an estimated value of 180 µg/kg to 6,400 µg/kg. 

The PCB Aroclor 1248 was detected only in SE/ND-1/1 at 360 µg/kg. Aroclor 1254 was 

detected only in sample SE/ND-2/1 at a concentration of 340 µg/kg. The pesticide 4,4'-
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DDE was detected in SEIND-2/1 at 15 µg/kg and in samples SEIND-3/1 and SEIND--4/C 

at estimated concentrations of 2.6 µg/kg and 2.9 µg/kg, respectively. The pesticide 4,4'

DDT was detected only in SE/ND--4/e at an estimated concentration of 2.3 µg/kg. 

Sulfide was detected in all samples except SE/ND-4/e at concentrations ranging from 

0.79 µg/kg to IO µg/kg. 

Herbicides and cyanide were not detected in the northern drainage ditch sediment 

samples. 

5.3.17.2 Southern Drainage Ditch 

Discussion of the southern drainage ditch samples is presented in Section 5.3.12.3, Unit I. 

5.4 PHASE I/II GROUNDWATER SUMMARY 

Groundwater quality at the former Stanley site was characterized by monitoring 

numerous wells installed at variable depths in the unconsolidated aquifer. The relatively 

small size of the site, generally consistent hydrogeologic conditions, and overlapping 

historical waste management practices support viewing the groundwater data on a site

wide basis. The results of the water quality analysis are summarized below. 

Overall, the groundwater impacts are primarily limited to the shallow facies, where the 

most transmissive portion of the aquifer is present. Although the shallow facies is in 

hydraulic communication with the lower facies, the vertical hydraulic gradient is typically 

upward, effectively creating a barrier to restrict contaminant transport to the shallow zone 

of the aquifer. 

The most widespread inorganic contaminants include the following: cyanide, nickel and 

zinc. Organic contamination is almost entirely limited to voes. The most prevalent 

voes are the halogenated compounds such as trichloroethene, 1,2-dichloroethene, 1,1-

dichloroethane, and vinyl chloride. Figure 5-13 shows an isopleth map of the 

halogenated VOCs in the shallow wells. 
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5.4.1 Metals 

The results of the total and dissolved metal analysis indicate that arsenic, nickel, and zinc 

were detected at elevated concentrations across the site. The detected metals and their 

highest reported concentrations are as follows: arsenic at 0.098 rng/L, nickel at 0.56 

mg/L, and zinc at 0.25 rng/L. 

Arsenic was detected in samples from every well with the exception of the deep well 

MW-F2. The arsenic concentrations ranged from an estimated value of 0.002 mg/L at 

MW-C3 to a reported value of 0.098 mg/Lat MW-Al. Although arsenic levels in the site 

aquifer may be elevated to some extent, the contamination does not appear to be 

originating from any specific area or areas of the site. Arsenic was also detected in the 

three background wells at concentrations up to 0.014 rng/L, which would indicate that the 

metals in the groundwater may be due to natural conditions. All the metals detected at 

the site have been reported to occur in the glacial soils of the region. 

Nickel was detected in elevated concentrations from only the shallow wells. The nickel 

concentrations ranged from 0.067 mg/L to 0.56 mg/L. The nickel contamination appears 

to restricted to the southern portion of the site with the highest detections concentrated to 

the west of Unit C (Figure 5-14). 

Zinc was primarily detected at elevated concentrations in samples from wells along the 

western and southern portion of the site. Detected zinc concentrations in site 

groundwater ranges from 0.005 mg/L (MW-O2) to 0.25 mg/Lat MW-Kl. Figure 5-15 

illustrates the distribution of zinc in groundwater at the former Stanley site. 

The results of the groundwater metal analysis from the Phase Il investigation appear to be 

fairly consistent with the sampling results from the Phase I investigation. The arsenic, 

barium, and nickel concentrations in samples collected from the vicinity of Unit B are 

slightly higher than the values reported in the Phase I investigation. 
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5.4.2 Volatile Organic Compounds 

Figure 5-13 shows the distribution of halogenated VOCs in the monitoring wells. The 

majority of the VOC contamination appears to be restricted to the southern portion of the 

site, specifically around Units B, C, J, and L. Low levels of single VOCs were detected 

in MW-A3, MW-El, MW-E2, MW-F4, MW-Gl, and MW-G4. 

Five VOCs detected in groundwater samples were reported in elevated concentrations. A 

compilation of the compounds and their highest reported concentration is as follows: 1,2-

dichlorobenzene at 160 µg/L, 1,2-dichloroethene at 770 µg/L, methylene chloride at 360 

µg/L, trichloroethene at 5,000 µg/L and vinyl chloride at 400 µg/L. 

1,2-Dichlorobenzene was detected in ten of the monitoring wells but was reported in low 

levels with the exception of MW-C3 where the compound was detected at 160 µg/L. 

1,2-Dichloroethene was detected in the shallow wells MW-Bl, MW-B3, MW-Kl, and 

MW-Ll at 480 µg/L, 530 µg/L, 70 µg/L, and 770 µg/L, respectively. The 1,2-

dichloroethene contamination appears to be restricted to the southern portion of the site. 

TCE was detected in the shallow wells MW-B3, MW-Cl, MW-Kl, and MW-Ll at 

concentrations of 94 µg/L, 500 µg/L, 120 µg/L, and 5,000 µg/L, respectively. TCE 

contamination appears to be restricted to the southern portion of the site, specifically 

Units B, C, K, and L. The apparent source area for TCE is in the vicinity of or upgradient 

of Unit L, since 5,000 µg/L of TCE was detected in a groundwater sample from MW-LL 

Since Unit L is a former #2 fuel oil tank, it is unlikely that the TCE is related to Unit L. 

A possible offsite source of groundwater contamination may be impacting site 

groundwater from the east. 

Vinyl chloride was detected in the shallow wells MW-Bl, MW-B3, MW-Jl, MW-J4, 

MW-Kl, and MW-Ll at 130 µg/L, 400 µg/L, 8.9 µg/L, 55 µg/L, 12 µg/L, and 18 µg/L, 

respectively. Vinyl chloride was also detected in the wells MW-C3 and MW-J3 at 27 

µg/L and 17 µg/L, respectively. The vinyl chloride contamination appears to be restricted 

to the central and southern portion of the site, specifically in the vicinity of Units B, C, J, 

andL. 
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5.4.3 Semivolatile Organic Compounds 

Bis(2-ethylhexyl)phthalate was detected in elevated concentrations in the shallow wells 

MW-C3 and MW-JI at 650 µg/L and 130 µg/L, respectively. However, the compound 

has also been detected in a field blank at a concentration of 50 µg/L. 2-methylnaphthate 

was also detected in MW-C3 at an elevated level of 630 µg/L but was only detected at 

one other well, MW-J4, at an estimated concentration of 1.6 µg/L. MW-C3 also had the 

only reported detection of 1,2-dichlorobenzene at an estimated concentration of 42 µg/L. 

Low levels of three other SVOCs, each having just one detection, were reported from 

MW-B 1, MW-B4, and MW-C3 at estimated concentrations. 

5.4.4 Cyanide 

Cyanide was detected in eleven of the shallow monitoring wells, two of the intermediate 

wells, and two of the deep wells. Cyanide was also detected in the deep background well 

MW-BCK2 at 0.013 mg/L. Cyanide contamination appears to be restricted to the 

southern portion of the site, and is especially elevated in the area of the former cyanide 

treatment tanks. No cyanide was detected in the wells in the vicinity of Unit G, Unit L, 

or the northern and central portion of Unit F. Figure 5-16 illustrates the distribution of 

cyanide in groundwater at the former Stanley site. 

5.4.5 Extractable Petroleum Hydrocarbons 

Extractable petroleum hydrocarbons were detected in five of the shallow wells: MW-A3, 

MW-A4, MW-B3, MW-F3, and MW-F4. No petroleum hydrocarbons were detected in 

any of the deep monitoring wells. The petroleum hydrocarbons were detected at levels 

between 0.05 mg/L and 0.81 mg/L. It is not clear if these results indicate groundwater 

contamination at the site, because petroleum hydrocarbons were detected in one of the 

field blanks at a similar level (0.51 mg/L). 
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5.4.6 Polychlorinated Biphenyls 

PCBs were detected in the shallow wells MW-C3 and MW-14 at 98 µg/L and 1.2 µg/L, 

respectively. These wells are located in areas with high PCB levels in soil. 

5.4.7 Miscellaneous Contaminants 

No pesticides, herbicides, or dioxins/furans were detected above minimum detection 

limits in any groundwater samples analyzed. 

5.5 PHASE I/II RED CEDAR RIVER 

During Phase I, the Red Cedar River sampling program consisted of obtaining soil, 

sediment, and surface water samples from the east bank of the Red Cedar River. The 

samples were collected from five stations along the river and were designated RC-1 

through RC-5. Soil sample locations are shown in Figure 3-4. 

During Phase II, the Red Cedar River sampling program consisted of obtaining sediment 

samples from two downstream locations (RC-6 and RC-7). Onsite riverbank and 

sediment samples were collected from three stations along the river and were designated 

RC-8, RC-9, and RC-10. Upstream sediment samples were collected from three locations 

RC-11, RC-12, and RC-13. Sample locations are shown in Figures 3-6A and 3-6B. 

5.5.1 · Riverbank Soil 

The riverbank soil samples in both Phase I and Phase II were analyzed for total metals, 

VOCs, SVOCs, PCBs, petroleum hydrocarbons, and cyanide. Analytical results for 

riverbank soil samples are summarized in Tables 5-13 and 5-14. 
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Metals 

During the Phase I RFI, the following metals were detected in the riverbank soil samples 

SO/RC-1 through SO/RC-5: arsenic, barium, cadmium, chromium, lead, selenium, silver, 

copper, nickel, and zinc. The highest total metal concentration was 3,100 mg/kg for zinc 

detected in a duplicate sample of SO/RC-3. The sample SO/RC-3 had a reported zinc 

concentration of 3,030 mg/kg. Copper was detected in all samples ranging from 3.1 

mg/kg to 1,600 mg/kg. Chromium and nickel were detected in all samples ranging in 

concentration from 36.6 mg/kg to 1,200 mg/kg, and 16.7 mg/kg to 1,450 mg/kg, 

respectively. In general, metals concentrations increase from RC-1 to RC-3. The levels 

then decrease from RC-3 to RC-5. Sample SO/RC-3 had the highest overall reported 

concentration of metals, while SO/RC-5 had the lowest overall concentration of metals. 

During the Phase II RFI, the following metals were detected in the riverbank soil samples 

SO/RC-8/1 through SO/RC-10/1: arsenic, barium, cadmium, chromium, copper, lead, 

mercury, nickel, selenium, silver, and zinc. The highest total metal concentration was 

526 mg/kg for chromium detected in sample SO/RC-9/1. Chromium was also detected in 

SO/RC-8/1 and SO/RC-10/1 at 113 mg/kg and 109 mg/kg, respectively. Zinc was 

detected in all samples ranging from 56 mg/kg to 113 mg/kg. Elevated levels of copper 

and lead were detected in all samples ranging from 99.4 mg/kg to 287 mg/kg, and 13.6 

mg/kg to 57.5 mg/kg, respectively. In general, metal concentrations were highest in 

SO/RC-10/1, which was collected west of Unit C, and lowest in SO/RC-8/1, which was 

the farthest downstream riverbank soil sample collected. 

The following is a ranking of the eight Red Cedar River soil samples collected during 

both phases of the RFI ranked according to their overall total metal concentrations, from 

highest to lowest: SO/RC-3, SO/RC-4, SO/RC-2, SO/RC-9/1, SO/RC-1, SO/RC-10/1, 

SO/RC-8/1, and SO/RC-5. 

Volatile Organic Compounds 

During Phase I, the only VOCs detected in the riverbank soil samples were 

trichloroethene (TCE) and methylene chloride. TCE was detected only in sample 

SO/RC-1 at 8.9 µg/kg. Methylene chloride was detected in all samples, but was also 
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detected in the laboratory and field blanks. Therefore, the presence of methylene chloride 

is suspect. 

During Phase II, the only VOC detected was methylene chloride from sample SO/RC-9/1 

at an estimated concentration of 6.3 µg/kg. 

Semivolatile Organic Compounds 

During Phase I, the following SVOCs were detected in the Red Cedar River riverbank 

soil samples SO/RC-1, SO/RC-2, and SO/RC-3: acenaphthylene, anthracene, 

benzo( a)anthracene, benzo(b )fluoranthene, benzo(k)fluoranthrene, benzo( a)pyrene, 

benzo(g,h,i)perylene, chrysene, naphthalene, fluorene, fluoranthene, indeno(l,2,3.

cd)pyrene, bis(2-ethylhexyl)phthalate, phenanthrene, and pyrene. The highest SVOC 

concentration was 2,900 µg/kg for benzo(b)fluoranthene detected in SO/RC-1. Sample 

SO/RC-1 also had elevated concentrations of 10 additional SVOCs ranging from 810 

µg/kg to 2,000 µg/kg. SVOCs were detected in a sample from SO/RC-3 at estimated 

concentrations ranging from 150 µg/kg to 1,200 µg/kg. Bis(2-ethylhexyl)phthalate was 

the only SVOC detected in SO/RC-2. SVOCs were not detected in samples SO/RC-4 or 

SO/RC-5. 

During Phase II, the following SVOCs were detected in the riverbank soil samples 

SO/RC-8/1, SO/RC-9/1, and SO/RC-10/1: dimethyl phthalate, phenanthrene, anthracene, 

fluoranthene, pyrene, benzo(a)anthracene, bis(2-ethylhexyl)phthalate, chrysene, benzo(b) 

fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(l,2,3,-cd)pyrene, and 

benzo(g,h,i)perylene. The highest SVOC concentration was 2,200 µg/kg for dimethyl 

phthalate detected in SO/RC-10/1. The remaining SVOCs detected in SO/RC-10/1 were 

reported in estimated concentrations. All SVOCs detected in SO/RC-8/1 were reported in 

estimated concentrations ranging from 82 µg/kg to 380 µg/kg. All SVOCs detected in 

SO/RC-9/1 were reported in estimated concentrations ranging from 66 µg/kg to 470 

µg/kg, excluding fluoranthene and pyrene. Fluoranthene and pyrene were detected in 

samples SO/RC-9/1 at concentrations of 830 µg/kg and 630 µg/kg, respectively. 

During Phase I and Phase II, of the six riverbank soil sample analyses that had detected 

SVOCs, SO/RC-1 yielded the highest reported SVOC concentrations. The remaining soil 
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samples, SO/RC-2, SO/RC-3, SO/RC-8/1, SO/RC-9/1, and SO/RC-10/1 had all or most 

SVOCs reported in estimated values. 

Overall, the two samples collected closest to the northern and southern drainage ditches 

had the highest total SVOC concentrations. 

Polychlorinated Biphenyls 

During Phase I, the PCB Aroclor 1248 was detected in SO/RC-2, SO/RC-3, and SO/RC-4 

at 830 µg/kg, 2,200 µg/kg, and 1,500 µg/kg, respectively. Aroclor 1248 was also detected 

in the SO/RC-3 sample duplicate at an estimated concentration of 4,100 µg/kg. Aroclor 

1254 was detected in SO/RC-! at 210 µg/kg, and Aroclor 1260 was detected in SO/RC-4 

at an estimated concentration of 580 µg/kg. No PCBs were detected in riverbank soil 

sample SO/RC-5. 

During Phase Il, Aroclor 1248 was detected in SO/RC-8/1, SO/RC-9/1, and SO/RC-10/1 

at 140 µg/kg, 180 µg/kg, and 2,700 µg/kg, respectively. Aroclor 1260 was detected in 

SO/RC-8/1 and SO/RC-9/1 at 57 µg/kg and 84 µg/kg, respectively. Aroclor 1254 was not 

detected in any riverbank soil sample collected during Phase Il. 

During Phase I and Phase Il the highest total PCB concentrations were detected in 

samples collected from SO/RC-3 and its duplicate sample, and sample SO/RC-10/1. 

These samples were collected from the most central sampling stations along the Red 

Cedar River adjacent to the Stanley site. The lowest total PCB concentration was 

reported from sample SO/RC-8/1, which was collected from the farther downstream 

riverbank soil sampling station. 

Cyanide 

During Phase I, cyanide was detected in SO/RC-2, SO/RC-3 and its duplicate sample, 

and SO/RC-4 at concentrations of 2.9 mg/kg, 4.3 mg/kg, 6.4 mg/kg, and 4.1 mg/kg, 

respectively. Cyanide was not detected in SO/RC-1 or SO/RC-5. 
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During Phase II, cyanide was detected in SO/RC-10/1 at 1.6 mg/kg. Cyanide was not 

detected in SO/RC-8/1 or SO/RC-9/1. 

Cyanide detected in riverbank soil samples collected during Phase I and Phase II were 

highest in sample SO/RC-3 and its duplicate, and in sample SO/RC-4. Cyanide was not 

detected in riverbank soil samples collected downstream from SO/RC-4 except for 

SO/RC-10/1 at a concentration of 37 mg/kg. 

Extractable Petroleum Hydrocarbons 

During Phase I, extractable petroleum hydrocarbons were detected in all riverbank soil 

samples in concentrations ranging from 41 mg/kg to 480 mg/kg. Hydrocarbon 

fingerprinting identified Fuel Oil #2 and motor oil as the petroleum product detected in 

SO/RC-2, SO/RC-3 and its duplicate, and SO/RC-4. 

During Phase II, extractable petroleum hydrocarbons were detected in SO/RC-8/1, 

SO/RC-9/1, and SO/RC-10/1 at 51 mg/kg, 67 mg/kg, and 37 mg/kg, respectively, 

Analysis of the Phase I and Phase II data indicates that extractable petroleum 

hydrocarbon levels are most concentrated in SO/RC-3, SO/RC-4, and SO/RC-1, and least 

concentrated in SO/RC-10/1 and SO/RC-5. However, levels increase slightly 

downstream from SO/RC-5 to SO/RC-9/1 and SO/RC-8/1. 

5.5.2 Red Cedar River Sediments 

During the Phase I RFI, sediment samples were collected at five sampling stations along 

the east side of the Red Cedar River. At each of the sampling stations two sediment 

samples were collected. The first was collected from the upper 3 inches of the sediment, 

and the second was collected from approximately 6 to 12 inches below the river bed. The 

shallow sediment samples were designated SE/RC-1/3 through SE/RC-5/3 while the deep 

sediment samples were designated SE/RC-1/12 through SE/RC-5/12. Analytical results 

for Phase I river sediment samples are summarized in Table 5-15. 
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During Phase Il, sediment samples were collected at eight sampling stations, five along 

the east side of the river, and three along the west side of the river (RC-6, RC-7, and RC-

13). Like the sampling procedures during Phase I, two samples were collected at each of 

the eight stations, the first from the upper 3 inches of sediment and the second from 

approximately 6 to 12 inches below the river bed. The Phase II shallow sediment 

samples were designated SE/RC-6/1 through SE/RC-13/1 while the deep samples were 

designated SE/RC-6/2 through SE/RC-13/2. Analytical results for the Phase II river 

sediment samples are summarized in Table 5-16. 

All Phase I and Phase II sediment samples were analyzed for VOCs, SVOCs, total 

metals, cyanide, PCBs, and extractable petroleum hydrocarbons. 

Metals 

During Phase I, the following metals were detected in the river sediments collected at 

RC-1 through RC-5: arsenic, barium, cadmium, chromium, lead, selenium, silver, copper, 

nickel, and zinc. The highest total metal concentration was 2,120 mg/kg for zinc detected 

in the duplicate sample of SE/RC-3/12. Zinc was also detected in all remaining samples 

ranging from 30.2 mg/kg to 1,590 mg/kg. The following metals were detected in all 

samples: barium from 26.4 mg/kg to 256 mg/kg, chromium from 11 mg/kg to 1,420 

mg/kg, lead from 2.3 mg/kg to 64.6 mg/kg, copper from 12.2 mg/kg to 769 mg/kg, and 

nickel from 7.3 mg/kg to 432 mg/kg. Except for SE/RC-3/12, the metal concentrations 

were higher in the shallow samples. The highest overall metal concentrations were 

detected in samples collected at RC-1 and RC-3, while the lowest overall metal 

concentrations were detected from samples collected at SE/RC-4/12. 

During Phase II, the following metals were detected in the sediment samples collected at 

sample locations RC-6 through RC-13: arsenic, barium, cadmium, chromium, copper, 

lead, mercury, nickel, selenium, silver, and zinc. The highest total metal concentration 

was 690 mg/kg for chromium detected in sample SE/RC-7 /2. Chromium was also 

detected in the other sediment samples ranging from 3.3 mg/kg to 558 mg/kg in SE/RC-

9/2. Copper was detected in all samples ranging from 6.2 mg/kg to 622 mg/kg. Nickel 

and zinc were detected in all samples ranging from 4.4 mg/kg to 267 mg/kg, and 16.2 
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mg/kg to 466 mg/kg, respectively. Overall the highest total metal concentrations 

occurred in sample locations, SE/Re-7/2, SE-RC-8/1, and SE/RC-9/2. 

Analysis of the Phase I and Phase II data indicates that the total metal concentrations are 

most concentrated in the shallow sediment except for samples collected at sampling 

stations RC-3, RC-7, and RC-9. Overall sample SE/Re-1/3 had the highest total metal 

concentrations while SE/RC-12/2 yielded the lowest. In general, samples collected 

downstream from the northern drainage ditch yielded the highest total metal 

concentrations. 

Volatile Organic Compounds 

During Phase I, the following voes were detected in the river sediments collected at 

sample locations RC-1 though Re-5: benzene, chlorobenzene, 1,1-dichlorobenzene, 1,2-

dichlorobenzene, ethylbenzene, methylene chloride, 1,1,l-trichloroethane, and 

trichloroethene. The highest VOC concentration was 830 µg/kg for methylene chloride 

detected in SE/Re-2/3. However, the compound was also detected in the laboratory 

method blank. Therefore, its presence was suspect. Trichloroethene was detected in 

SE/RC-1/12 at 75 µg/kg and at an estimated level in SE/RC-1/3 and SE/Re-2/12. 1,2-

Dichloroethene was detected only in SE/Re-1/12 and SE/Re-2/12 at 52 µg/kg and 30 

µg/kg, respectively. All remaining voes were detected in levels less than 320 µg/kg. 

The highest total voe concentration was detected in a sample from SE/Re-1/12. 

During Phase II, the following voes were detected in the river sediments collected at 

sample locations Re-6 through Re-13: acrolein, chloroethane, chloroform, I, 1-

dichloroethane, 1,2-dichloroethene, methy Jene chloride, toluene, trichloroethene, and 

vinyl chloride. Of these constituents, the highest voe concentration was 110 µg/kg for 

1,2-dichloroethene detected in SE/Re-10/2. The other voe constituents were detected 

in either very low concentrations or were estimated values. voes were not detected in 

SE/Re-6/1, SE/Re-6/1, SE/Re-7/1, SE/Re-8/1, SE/Re-9/1, SE/Re-12/1, and SE/Re-

13/2. 

Analysis of the Phase I and Phase II data indicates that voes are present in 

concentrations less than 110 µg/kg, in 18 of the 26 river sediment samples. Eight samples 
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had no voes detected. The highest total voe concentrations were reported from 

SE/RC-10/2 at 119.3 µg/kg. 

Semivolatile Organic Compounds 

During Phase I, the following SVOes were detected in the samples collected at Re-1 

through RC-5: benzo(a)anthracene, benzo(b )fluoranthene, chrysene, fluoranthene, bis(2-

ethylhexyl)phthalate, phenanthrene, and pyrene. The highest SVOe concentration was 

5,200 µg/kg for bis(2-ethylhexyl)phthalate detected in the duplicate sample of SE/Re-

3/12. The compound was also detected in SE/Re-5/3 at an estimated concentration of 

1,000 µg/kg and at an estimated concentration of 4,000 µg/kg in SE/RC-3/12. The 

remaining SVOCs were all detected in levels less than 520 µg/kg. SVOes were not 

detected in SE/Re-2/12, SE/Re-4/3, SE/Re-4/12 and SE/RC-5/12. 

During Phase II, the following SVOes were detected in the samples collected at Re-6 

through Re-13: isophorone, diethyl phthalate, fluorene, phenanthrene, anthracene, di-n

butyl-phthalate, fluoranthene, pyrene, benzo(a)anthracene, bis(2-ethylhexyl)phthalate, 

chyrsene, benzo(b )fluoranthene, benzo(k)fluoranthene, benzo( a)pyrene, indeno(l ,2,3,

cd)pyrene, and benzo(g,h,i)perylene. The highest concentration was 5,800 µg/kg for 

bis(2-ethylhexyl)phthalate detected in sample SE/RC-7/2. This compound was also 

detected in SE/Re-7/1 and SE/Re-9/2 at 1,100 µg/kg and 4,900 µg/kg, respectively. The 

remaining SVOes were all detected at estimated concentrations. SVOes were not 

detected in SE/Re-10/1, SE/Re-10/2, SE/Re-11/2, SE/Re-13/1, and SE/Re-13/2. 

Analysis of the Phase I and Phase II data indicates that bis (2-ethylhexyl)phthalate 

is the only consistent SVOe that has been detected at concentrations ranging from an 

estimated concentration of93 µg/kg in SE/Re-8/2 to 5,800 µg/kg in SE/Re-7/2. 

Cyanide 

During Phase I, cyanide was detected from all sample stations except SE/RC-4. The 

highest cyanide concentration was 17.l mg/kg detected in the duplicate sample of 

SE/RC-3/12. Cyanide concentrations ranged from 1.2 mg/kg to 11.8 mg/kg in the 

remaining river sediment samples. 
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During Phase II, cyanide was detected in sediment from sampling stations RC-6, RC-7, 

RC-9, and RC-10. The highest cyanide level was 8.4 mg/kg from SE/RC-7/2. Cyanide 

concentrations were most concentrated in the deeper samples. 

A review of the Phase I and Phase II data indicates that cyanide was detected in eight of 

the 13 sampling stations with the highest level (17.l mg/kg) detected in SE/RC-3/12. 

Polychlorinated Biphenyls 

During Phase I, the PCB Aroclor 1248 was detected in all samples except SE/RC-3/3, 

and ranging from an estimated value of 27 µg/kg in SE/RC-2/12 to 11,000 µg/kg in the 

duplicate sample of SE/RC-3/12. Aroclor 1254 was detected only in SE/RC-1/12 at 240 

µg/kg. 

During Phase II, the PCB Aroclor 1248 was detected in samples collected from both 

sample depths at downstream sample locations SE/RC-7, SE/RC-8, and SE/RC-9, and 

ranging in concentration from 87 µg/kg to 590 µg/kg. Aroclor 1260 was detected in 

samples collected from both sample depths at location SE/RC-9 at 110 µg/kg and 290 

µg/kg, respectively. PCBs were not detected in samples collected at onsite sample 

locations SE/RC-6 or SE/RC-10, or upstream sample locations SE/RC-11, SE/RC-12, or 

SE/RC-13. 

Analysis of the Phase I and Phase II data indicates that PCB levels are highest in samples 

collected at SE/RC-3/12 and SE/RC-5/3 at 11,000 µg/kg and 6,500 µg/kg, respectively. 

Extractable Petroleum Hydrocarbons 

During Phase I, petroleum hydrocarbons were detected in all river sediment samples 

except SE/RC-5/3. Hydrocarbon concentrations range from 59 mg/kg at SE/RC-2/12 to 

1,600 mg/kg at SE/RC-2/3. Hydrocarbon fingerprinting identified the petroleum product 

as Fuel Oil #2 and motor oil. 
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During Phase Il, petroleum hydrocarbons were detected in river sediment samples 

ranging from 17 mg/kg in SE/RC-6/2 to 2,200 mg/kg in SE/RC-7 /2. The six highest 

petroleum concentrations occur in samples collected from stations SE/RC-7, SE/RC-8, 

and SE/RC-9. 

Analysis of the Phase I and Phase Il data indicates that petroleum hydrocarbon 

concentrations are highest in samples collected downstream from the drainage ditches. 

Sample SE/RC-7/2 contained the highest concentration of TCO at 2,200 mg/kg, while 

sample SE/RC-2/3 yielded the second highest concentration at 1,600 mg/kg. A 

discernible pattern of hydrocarbon concentrations between the shallow and deep samples 

was not apparent. 

5.5.3 River Surface Water 

Surface water samples were collected from the Red Cedar River at each of the five Phase 

I sampling stations. The samples showed only very low levels of contaminants. The 

analytical results for the surface water samples are summarized in Table 5-17. 

Metals 

The only metals detected were arsenic and barium. Barium was detected in all the 

samples, but arsenic was detected only in the sample from RC-3. 

Volatile Organic Compounds 

The only VOC detected that was not also in the laboratory or field blank was acrolein, 

found at RC-1. This was detected at an estimated concentration of 1. 7 µg/L. 

Semivolatile Organic Compounds 

The only SVOCs detected in field samples that were not also detected in field or 

laboratory blanks were di-n-butylphthalate and 4-nitrophenol. Di-n-butylphthalate was 

found in all samples, and 4-nitrophenol was found in the sample from RC-3. 
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Extractable Petroleum Hydrocarbons 

Very low levels of petroleum hydrocarbons were detected m the samples from 

RC-1 and RC-5. 

Total Dissolved Solids 

Total dissolved solids (TDS) values for the samples ranged from 332 mg/L to 

412 mg/L. 

River Surface Water Summary 

The results of the RFI surface water sampling did not indicate any contamination 

apparently originating from the site. This finding is consistent with surface water 

sampling performed as part of the RCRA GWQA program. Quarterly sampling at an 

upstream and downstream station have shown no impact from the site. MDNR recently 

agreed to reduce the frequency of sampling from quarterly to annually. 

5.5.4 Comparison of RFI Data and MDNR Study 

As mentioned earlier in Section 4.0, the Red Cedar River has been the subject of 

numerous biological surveys by the Surface Water Quality Division of MDNR, the most 

recent of which was performed during June 24-28, 1991, and reported in January, 1992. 

(see copy in Appendix 0). The fmdings of that survey are relevant to the Stanley RFI, as 

one objective of the MDNR study was to assess the "recovery" of the Red Cedar River 

from past discharges from the former Hoover Ball and Bearing plant. The performance 

of the study at the same time as the Phase I, and common sampling stations with the 

Phase II field program make it well suited to be considered in the RFI. 

The survey involved fish and macroinvertebrate population sampling, and habitat 

assessment at 18 stations on the Red Cedar River and its tributaries. Water chemistry 

and sediment analyses were also performed. 
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The results of the MDNR study can be correlated to the surface water and sediment 

sampling performed as part of the Phase II RFI. The lack of ongoing surface water 

degradation, and apparent continuing recovery of fish and macroinvertebrate 

communities, as stated in the MDNR study, are supporting evidence that site conditions 

do not pose a significant threat to the environment. 

5.6 PHASE IU - CURRENT CONDITIONS 

As stated in Section 5 .2, this section presents an updated analysis and summary of 

analytical data on groundwater, soil, and sediment, collected in 2000 during Phase III of 

the RFI. These data are used to ascertain the absence or presence of contaminant releases 

associated with the SWMUs and other possible source areas at the former Stanley facility, 

and to provide initial waste characterization. Work performed during Phase III of the RFl 

was designed to update the groundwater characterization developed through Phase I and 

Phase Il, to further evaluate nature and extent of sediment impact, and to evaluate the 

potential source area(s) for TCE impact observed near SWMU L. 

5.6.1 Groundwater Characterization 

In order to update the characterization of groundwater conditions at the former Stanley 

property, 21 existing monitoring wells were sampled for volatile organic compounds 

(VOCs) and eleven for total and dissociable cyanide. The monitoring wells sampled 

during this Phase Ill RFI are associated with eight SWMUs (A, B, C, F, G, J, K, and L). 

Field parameters recorded during purging and sampling of each well is presented on 

Table 5-2. Analytical data collected during this Phase Ill RF! is presented on Table 5-3. 

Also presented on Table 5-3 is data collected during the Phase II RF! for comparison 

purposes. A detailed discussion of the distribution of contaminant concentrations across 

the site is presented in Section 5.3. 

Of the monitoring wells sampled in the vicinity of SWMU A, only two well locations 

(MW-Al and MW-A3) detected estimated concentrations of the VOCs acetone and 

benzene, and trace concentrations of chlorobenzene. Concentrations of total cyanide 

were detected in MW-A3 at slightly above the detection limit. The estimated detection of 
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acetone is considered suspected due to detection within the associated laboratory method 

blank and field blank. None of the analyzed parameters were detected within the deep 

well MW-A2. In addition, detection of the VOC chlorobenzene in MW-Al and total 

cyanide within well MW-A3 has decreased since last detected in January/February 1994. 

Groundwater samples collected in the vicinity SWMU B detected estimated 

concentrations of the VOCs 2-butanone (MEK), 2-chloroethyl vinyl ether, 1,1-

dichloroethane, and ethanol and concentrations of cis-1,2-dichloroethene, trans-1,2-

dichloroethene, 1,2-dichloroethene (total), methylene chloride, trichloroethene, and vinyl 

chloride. Cyanide was not detected in any well sampled in the vicinity of SWMU B. The 

detection of acetone, 2-butanone (MEK), and methylene chloride are considered 

suspected due to detection within the associated laboratory method blank, field blank, and 

trip blank. None of the analyzed parameters were detected within the deep well MW-B2, 

except the suspect concentration of methylene chloride. All detected concentrations of 

VOCs in MW-Bl, MW-B3, and MW-B4 have decreased compared to analyzed VOCs in 

January/February 1994. 

Monitoring wells MW-C2 and MW-C3 in the vicinity SWMU C detected estimated 

concentrations of the VOCs chlorobenzene, 1,1-dichloroethane, and 1,1-dichloroethene 

and concentrations of 1,2-dichlorobenzene, 1,4-dichlorobenzene, cis-1,2-dichloroethene, . 

trans-1,2-dichloroethene, 1,2-dichloroethene (total), trichloroethene, and vinyl chloride. 

A concentration of total cyanide was detected in well MW-Cl but indicates a decrease 

compared to concentrations analyzed in January/February 1994. Concentrations of 1,2-

dichlorobenzene, trans-1,2-dichloroethene, 1,2-dichloroethene (total), and trichloroethene 

in MW-C 1 and concentrations of trans-1,2-dichloroethene in MW-C3 detected during the 

Phase III RFI indicated an increase as compared to concentrations detected in 

January/February 1994. All other detected concentrations of VOCs have decreased 

compared to analyzed VOCs in January/February 1994. 

During the Phase III RFI sampling event, a light non-aqueous phase liquid (LNAPL) was 

detected in monitoring wells MW-Cl and MW-C3 at a thickness of 2.13 feet and 0.48 

feet, respectively. A free-product sample was collected on July 11, 2000 from monitoring 

well MW-C3 and submitted to SPL Environmental Laboratories, Inc located in Traverse 

City, Michigan for fingerprint analysis. The analysis report indicated "The majority of 
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the hydrocarbons detected in the samples of free product submitted were in the c 10 to c20 

range. This is the normal range for kerosene. The analysis also shows the absence of 

some of the normal alkanes present in fresh kerosene. This would indicate that the 

product is highly weathered and probably has been exposed to the environment for a long 

time." The sample was also analyzed for PCBs and detected Aroclor 1248 at a 

concentration of 630 mg/kg. The laboratory report of the fingerprint and PCBs analysis 

is located in Appendix P. 

Of the monitoring wells sampled in the vicinity of SWMU F, only two well locations 

(MW-F3 and MW-F4) detected estimated concentrations of the VOCs benzene and 

chlorobenzene. A concentration of total cyanide was detected in MW-F4 at slightly 

above the detection limit. None of the analyzed parameters were detected within the 

intermediate well MW-F5. In addition, the detection of total cyanide within well MW-F4 

indicated a decrease since last detected in January/February 1994. 

Monitoring wells MW-Gl, MW-G3, and MW-G4 sampled in the vicinity of SWMU G 

did not detected any concentrations of VOCs, except for vinyl chloride detected at the 

detection limit within well MW-G4. 

Groundwater samples collected in the vicinity SWMU J detected estimated 

concentrations of the VOCs acetone, 1,1-dichloroethane, and 1,4-dioxane and 

concentrations of cis-1,2-dichloroethene, trans-1,2-dichloroethene, 1,2-dichloroethene, 

and vinyl chloride. Total cyanide was detected in wells MW-JI, MW-J3, and MW-J4 

and dissociable cyanide was detected in MW-J3. The estimated detection of acetone is 

considered suspected due to detection within the associated laboratory method blank, 

field blank, and trip blank. Concentrations of 1,2-dichloroethene (total) and vinyl 

chloride in well MW-Jl and vinyl chloride in MW-J3 detected during the Phase ill RFI 

indicated an increase or remained the same as compared to concentrations detected in 

January/February 1994. All other detected concentrations of VOCs have decreased 

compared to analyzed VOCs in January/February 1994. In addition, concentration of 

total cyanide was detected in wells MW-Jl, MW-13, and MW-J4 indicate a decrease 

compared to concentrations analyzed in January/February 1994. 
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Monitoring well MW-Kl in the vicinity SWMU K detected estimated concentrations of 

the voes acetone and 1,1,1-trichloroethane and concentrations of cis-1,2-dichloroethene, 

trans-1,2-dichloroethene, 1,2-dichloroethene (total), and trichloroethene. The estimated 

detection of acetone is considered suspected due to detection within the associated 

laboratory method blank, field blank, and trip blank. Total cyanide was detected at a 

concentration similar to the detection within the laboratory method blank. All detected 

concentrations ofVOes have decreased compared to analyzed voes in January/February 

1994. 

Groundwater samples collected from monitoring well MW-Ll in the vicinity SWMU L 

detected estimated concentrations of the VOCs methylene chloride and concentrations of 

cis-1,2-dichloroethene, 1,2-dichloroethene (total), and trichloroethene. The estimated 

detection of methylene chloride is considered suspected due to detection within the 

associated laboratory method blank. All detected concentrations of VOCs have decreased 

compared to analyzed voes in January/February 1994. 

5.6.2 TCE Investigation - Nature and Extent 

A total of 29 borings were advanced onsite in the vicinity of Unit L located on the east 

portion of the property, Unit K located in the south-central portion of the property, and 

AOC 1. A total of 18 soil and 31 groundwater samples were collected and analyzed for 

VOCs. Soil samples were collected as specified in the Phase Ill Work Plan and at boring 

locations which exhibited an above background detection of VOCs utilizing a photo

ionization detector. Three boring locations were sampled and analyzed for PCBs due to 

free-phase petroleum product being observed within the logged soil sample. Soil and 

groundwater analytical data collected during this Phase Ill RFI are presented on Tables 

5-4 and 5-5. An illustrated summary of voes detected within the soil borings is located 

on Figure 5-1. An illustrated summary of voes detected in groundwater samples 

collected from borings locations is located on Figures 5-2 and 5-3. 

Of the 18 soil samples collected from depths ranging between 3- to 10-feet bgs, a total of 

17 voes were detected. These include: acetone, 2-butanone (MEK), 1,2-

dichlorobenzene, 1, 1-dichloroethane, 1,2-dichloroethane, cis-1,2-dichloroethene, trans-

1,2-dichloroethene, 1,2-dichloroethene (total), 1,4-dioxane, hexane, methylene chloride, 
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tetrachloroethene, 1, 1, I-trichloroethane, 1,1,2-trichloroethane, trichloroethene, vinyl 

chloride, and isopropylbenzene. Of these 17 VOCs, acetone, 2-butanone (MEK), 1,2-

dichlorobenzene, 1,2-dichloroethane, hexane, methylene chloride, 1, 1, !-trichloroethane, 

1,1,2-trichloroethane, and isopropylbenzene were detected at estimated concentrations. 

Of the three boring locations where a free-phase petroleum product was observed within 

logged soil samples, only two [SO-TCE33 (7- to 8-feet bgs) and SO-TeE34 (7- to 8-feet 

bgs)] detected concentrations of the PCB Aroclor 1248. 

Groundwater samples from each boring were collected from depths ranging from 4- to 5-

feet to 19- to 20-feet bgs. A total of 20 voes were detected which include: acetone, 

benzene, chlorobenzene, chloroethane, chloromethane, 1,1-dichloroethane, 1,1-

dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 1,2-dichloroethene 

(total), hexane, 2-hexanone, 4-methyl-2-pentanone, toluene, 1,1,1-trichloroethane, 

trichloroethene, vinyl chloride, xylenes, and isopropylbenzene. Of these 20 voes, 

chlorobenzene, chloroethane, chloromethane, hexane, toluene, and xylenes were detected 

at estimated concentrations. 

As illustrated on Figures 5-1, five boring (TeE-3, TCE-7, TeE-8, TeE-15, and TCE-38) 

located in three separate areas of the site had total detectable VOC concentrations in soil 

ranging between 5,080 µg/kg to 139,500 µg/kg. Of these detected voes, the analyte 

trichloroethene was one of the highest concentrations detected at each boring location. 

When compared to groundwater samples collected from each boring, only four borings 

(TeE-3, TeE-7, TeE-8 and TeE-15) exhibited high concentrations of trichloroethene in 

relation to the high concentrations detected in soil from the same boring (see Figure 5-2). 

Several borings (TeE-1, TeE-2, TCE-6, and TeE-9) in the vicinity of borings TCE-7 

and TCE-8, and TCE-20 and TCE-25 downgradient of TCE-15, detected high 

concentrations of trichloroethene in groundwater but lower or no detectable 

concentrations in soil collected from the same boring (see Figures 5-1 and 5-3). 

Sixteen borings (TCE-2, TeE-5, TCE-7, TCE-9s, TCE-11, TCE-13, TCE-17, TCE-19, 

TCE-20, TCE-25, TCE-29, TCE-33, TeE-35, TCE-37, TCE-38, and TeE-39) indicated 

attenuation of the analyte trichloroethene by elevated detection of cis-1,2-dichloroethene, 
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trans-1,2-dichloroethene and concentrations of vinyl chloride in soil and or groundwater. 

Each of these boring locations are adjacent to an area were boring locations indicated a 

high concentration oftrichloroethene in both soil and groundwater (see Figures 5-1, 5-2, 

and 5-3). 

5.6.3 Sediment Characterization 

A total of 18 sediment samples and 6 riverbank soil samples were collected from the Red 

Cedar River. The samples were collected upstream, adjacent to, and downstream of the 

facility. An additional eight sediment samples were collected from select locations from 

6 to 12-inches below the top of sediment. Each sediment samples was analyzed for 

PAHs, RCRA metals, PCBs, and cyanide (total and dissociable). Sediment and river 

bank soil analytical data collected during this Phase ill RFl are presented on Table 5-6. 

Also presented on Table 5-6 is data collected during the Phase Il RFI for comparison 

purposes. An illustrated summary of detected parameters within the sediment and river 

bank soil adjacent to the property is located on Figure 5-4. An illustrated summary of 

detected parameters within the sediment and river bank soil detected upstream and 

downstream of the property is located on Figure 5-5. Data presented on Figures 5-4 and 

5-5 illustrate samples collected during the Phase ill RFl. 

Of the 18 sediment and six riverbank soil samples collected during the Phase ill RFl, 

there were detectable concentrations of 13 P AHs, seven metals, two PCBs, and detection 

of total and dissociable cyanide as shown in Table 5-6 and illustrated on Figures 5-4 and 

5-5. Of these detected parameters, 10 PAHs, all seven metals, and cyanide (total and 

dissociable) were detected in samples upstream of the facility. No PCBs were detected is 

samples collected upstream of the facility. 

The PCBs detected during the Phase Ill RFl within the south ditch and adjacent to the 

property included Aroclor 1248 and 1260. As illustrated on Figure 5-4, the highest 

concentrations were recorded in the south ditch ranging from 13 to 2,500 (g/kg for 

Aroclor 1248 and none detected to 11,000 (g/kg for Aroclor 1260. Samples collected 

adjacent and downstream of the property detected PCBs ranging from none detected to 

130 (g/kg for Aroclor 1248 and 39 to 200 (g/kg kg for Aroclor 1260 (see Figure 5-5). 
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TABLES-! 

SAMPLING PROTOCOLS - PHASE I RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICffiGAN 

Media Protocol A ProtocolB Protocol C 

Ground GW/MW-Al, GW/MW-A2, GW/MW-A3, GW/MW-A4, 
Water GW/MW-BI, GW/MW-B2, GW/MW-B3, GW/MW-B4, 

GW/MW-CI, GW/MW-C2, GW/MW-F3, GW/MW-F4, 
GW/MW-C3, GW/MW-El, GW/MW-G3, GW/MW-G5, 
GW/MW-E2, GW/MW-FI, GW/FB-3 
GW/MW-F2, GW/MW-G!, 
GW/MW-G2, GW/MW-G-4, 
GW/MW-JI, GW/MW-J2, 
GW/MW-BCK, GW/FB-1, 
GW/FB-2 

Soil SO/B-1/4, SO/C-1/5, SO/B-1/1, SO/B-2/1, SO/FB-1/B, SO/FB-1/6, 
SO/J-2/1 SOIB-215, SO/B-3/2, SO/FB-1/5 

SO/B-3/5, SO/B-4/1, 
SO/B-4/2-3, SO/B-5/1, 
SO/B-5/2-3, SO/B-6/1, 
SO/B-6/2-3, SO/B-7/2, 
SO/B-7/5 
(SO/K-1/2, SO/K-1/4, 
SO/K-2/1, SO/K-2/3, 
SO/L-1/2, SO/L-1/4)* 

Sludget SUF-2**, SIJI-1, SUG-2**, SIJF-1, SUF-3, SUG-1, SUFB-1 
SUH-I** SUG-3, SUG-4, SUG-5 

Surface SW/RC-I, SW/RC-2, 
Water SW/RC-3, SW/RC-4, 

SW/RC-5, SW/RC-6, 
SW/FB-1/RC 

River SE/RC-1/3, SE/RC-1/12, SE/FB-!/RC 
Sediment SE/RC-2/3, SE/RC-2/12, 

SE/RC-3/3, SE/RC-3/12, 
SE/RC-4/3, SE/RC-4/12, 
SE/RC-5/3, SE/RC-5/12, 
SE/RC-6/12 
SO/RC-I, SO/RC-2, SO/RC-3, 
SO/RC-4, SO/RC-5 

Banksoil SO/RC-I, SO/RC-2, SO/RC-3, SO/FB-1/RC 
SO/RC-4, SO/RC-5 

*These sot! samples analyzed for total chromatographable organics only. 
**Complete toxicity characteristic leaching procedure (TCLP) parameters were analyzed for metals and VOCs. 
t All sludge samples analyzed for pH also. 
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TABLES-2 

SAMPLING PROTOCOLS • PHASE II RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS • FOWLERVILLE, MICHIGAN 

Media Protocol A Protocol B Protocol C 
. 

Ground GWIMW-BCKI, GWIMW-BCK3, GW&fvv-AI, GWIMW-A2, 
Water GWIMW-B4, GWIMW-C3, GW&fvv-A3, GWIMW-A4, 

GW/MW-E3, GW/MW-F5, GW&fvv-B1, GW/MW-B2, 
GW/MW-J3, GW/MW-J4, GW&fvv-B3, GW/MW-Cl, 
GW/MW-Kl, GW/MW-Ll, GW&fvv/C2, GW/MW/E2, 

GW&fvv-Fl, GW/MW-F2, 

GW/MW-F3, GW/MW-F4, 
GW&fvv-Gl, GW/MW-G2, 

GW/MW/G3, GW/MW/G4, 
GW/MW-JI, GW/MW-J2, 

Soil All SO/RC-Samples SO/GB-2, SO/GB-3, 
SO/GB-I, SO/GB-6, SO/GB-4, SOIGB-5, 
SO/GB-12, SO/GB-15, SO/GB-7, SO/GB-8, 
SO/GB-18, SO/GB-21, SO/GB-9, SO/GB-10, 
SO/GB-24, SO/GB-25, SO/GB-11, SO/GB-13, 
SO/GB-26, SO/GB-27, SO/GB-14, SO/GB-16, 
SO/GB-28, SO/GB-29, SO/GB-17, SO/GB-19, 
SO/GB-30, SO/GB-31, SO/GB-20, SO/GB-22, 
SO/GB-33, SO/GB-35, SO/GB-23, SO/GB-32, 
SO/GB-38, SO/GB-40, SO/GB-34, SO/GB-36, 
SO/GB-42, SO/GB-43, SO/GB-37, SO/GB-39, 
SO/GB-44, SO/GB-45, SO/GB-41, SO/GB-51, 
SO/GB-46, SO/GB-47, SO/GB-53, SO/GB-54, 
SO/GB-48, SO/GB-49, SO/GB-56, SO/GB-58 
SO/GB-50, SO/GB-52, SO/GB-65, SO/GB-93 
SO/GB-55, SO/GB-57, SO/GB-94, SO/GB-95 
SO/GB-59, SO/GB-60, SO/GB-96 
SO/GB-61, SO/GB-62, 
SO/GB-63, SO/GB-64, 

SO/GB-66, SO/GB-67, 
SO/GB-68, SO/GB-69, 
SO/GB-70, SO/GB-71, 

SO/GB-72, SO/GB-73, 
SO/GB-74, SO/GB-75, 
SO/GB-76, SO/GB-77, 

SO/GB-78, SO/GB-79, 
SO/GB-80, SO/GB-81, 

SO/GB-82, SO/GB-83, 

SO/GB-84, SO/GB-85, 
SO/GB-86, SO/GB-87, 

SO/GB-88, SO/GB-89, 
SO/GB-90, SO/GB-91, 

SO/GB-92, SO/GB-97, 

SO/GB-98, SO/GB-99 

SO&fvv-BCK3/l, 
Sediment All SE/ND- and SE/SD-Samples All SE/RC-Samples 

.. *SUB-7/3 was analyzed for TCLP metals, TCLP herb1c1des, TCLP VOCs, TCLP SVOCs, 
PCBs, and cyanide; SUC-3/3 was analyzed for TCLP metals, TCLP VOCs, TCLP SVOCs, PCBs, and cyanide; 
SL/E-3/3 was analyzed for TCLP metals, total metals, TCLP VOCs, TCLP SVOCs, PCBs, TCOs, and cyanide. 
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TABLES-3 

ANALYTICAL METHODS 
PHASE I AND II RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Protocol or Parameter 

Protocol A: Appendix IX Parameters 
(water, soil, sludge) 

Organics 

Volatiles 
Semi volatiles 
Organophosphate pesticides 
Organochlorine pesticides/PCBs 
Herbicides 
PCDDs, PCDFs, and 2,3,7,8-TCDD 

lnorganics (water samples, dissolved) 

!CP metals (Sb, Ba, Be, Cd, Cr, Co, 
Cu, Ni, Ag, Sn, V, Zn) 

Arsenic 
Lead 
Mercury 
Selenium 
Thallium 
Cyanide, total 
Sulfide 

Protocol B: (soil, sludge, sediment) 

Organics 

Priority pollutant volatiles 
Priority pollutant semivolatiles 
Priority pollutant PCBs 
Kerosene and fuel oil 

RCRA Metals, Total 

!CP metals (Ba, Cd, Cr, Ag) 
Arsenic 
Lead 
Mercury 
Selenium 

Other lnorganics (metals, total) 

ICP metals (Cu, Ni, Zn) 
Cyanide, total 
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Method 

SW-846 8240, 8010, 8020 
SW-846 8270 
SW-846 8270 
SW-846 8080 
SW-846 8150 
SW-846 8280 

SW-846 6010 

SW-8467060 
SW-846 7421 
SW-8467470 
SW-846 7740 
SW-846 7841 
SW-8469010 
SW-8469030 

SW-846 8240 
SW-846 8270 
SW-846 8080 

Hydrocarbon Fingerprinting 
by GC/FID 

SW-846 6010 
sw-846 6010n060 
SW-846 60IOn421 

SW-8467470 
SW-8467740 

SW-846 6010 
SW-846 9010 
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TABLE 5-3 (Continued) 

Protocol or Parameter 

Toxicity Characteristic Leaching Procedure (TCLP) 

Sample preparation 
ICP metals (As, Ba, Cd, Cr, Pb, Ag) 
Mercury (CV AA) 
Selenium (GFAA) 
Volatiles 
Semi volatiles 
Chlorinated pesticides 
Phenoxy acid herbicides 

Protocol C: (water) 

Organics 

Priority pollutant volatiles 
Priority pollutant semivolatiles 
Kerosene and fuel oil (soil) 

Inorganics (metals, dissolved) 

ICP metals (Ba, Cd, Cr, CuB Ni, Ag, Zn) 
Arsenic 
Lead 
Mercury 
Selenium 
Cyanide, total 

Other Parameters: 

Total dissolved solids (surface water) 

Method 

Fed. Register, Vol. 55, No. 126 
SW-8466010 
SW-8467410 
SW-846 7740 
SW-846 8240 
SW-846 8270 
SW-846 8080 
SW-846 8150 

SW-846 8240, 8010, 8020 
SW-846 8270 

Hydrocarbon Fingerprinting 
byGC/FID 

SW-846 6010 
SW-846 7060 
SW-846 7421 
SW-8467470 
SW-846 7740 
SW-8469010 

EPA 160.1 

SW-846 Methods from Test Methods for Evaluating Solid Waste Physical/Chemical Methods, EPA SW-846, Third 
Edition, November 1986. 
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TABLES-4 

PROTOCOL A 
APPENDIX IX PARAMETERS 

PHASE I AND Il RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 

METALS AND INORGANICS 

Copper 
Cyanide 
Lead 
Mercury 
Nickel 
Selenium 

PESTICIDES, PCBs, AND HERBICIDES 

Aldrin 
alpha-BHC 
beta-BHC 
gamma-BHC (Lindane) 
delta-BHC 
Chlordane 
Chlorobenzilate 
4,4DDD 
4,4DDE 
4,4DDT 
Diallate 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Ally! alcohol 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbondisulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroprene 
Chloroethane 
Chlorodibromomethane 
Chloroform 
Chloromethane 
1,2-Dibromoethane 
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Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
'Isodrin 
Kepone 
Methoxychlor 

VOLATILES 

1,2-Dibromo-3-Chloropropane 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
I, 1-Dichloroethane 
1,2-Dichloroethane 
trans-1,2-Dichlorethylene 
1, 1-Dichloroethylene 
Dichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl cyanide 
Ethyl methacrylate 
2-Hexanone 
lodomethane 
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Silver 
Sulfide 
Thallium 
Tin 
Vanadium 
Zinc 

Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
2,4-D 
2,4,5-T 
Silvex 

Isobutyl alcohol 
Methacrylonitrile 
Methyl ethyl ketone 
Methyl methacrylate 
4-Methyl-2-pentanone 
Styrene 
I, 1, 1,2-Tetrachloroethane 
I, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
I, !,I-Trichloroethane 
I, 1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl Acetate 
Vinyl Chloride 
Xylene 
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TABLE 5-4 (continued) 

SEMIVOLATILES 

Acenaphthene 
Acenaphthalene 
Acetophenone 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo(a)anthracene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzo alcohol 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis (2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-sec-Butyl-4,6-dinitropheno! 
4-Chloroaniline 
p-Chloro-m-cresol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
m-Creso! 
o-Cresol 
p-Cresol 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
o-Dichlorobenzene 
m-Dichlorobenzene 
p-Dichlorobenzene 
3,3-Dichlorbenzidine 
2,4-Dichloropheno! 
2,6-Dichlorophenol 
Diethyl phthalate 
Dimethoate 
Dimethylaminoazobenzene 
7, 12-Dimethyl-benz( a)anthracene 
3,3'-Dimethyl benzidine 
alpha,alpha-Dimethylphenethylamine 
2,4-Dimethylphenol 
Dimethyl phthalate 
m-Dinitrobenzene 
4,6-Dinitro-o-cresol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitroto!uene 
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Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
Ethyl methane sulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Ideno(l,2,3-cd)pyrene 
lsophorone 
lsosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
Methyl parathion 
2-Methylnaphthalene 
Napthalene 
l ,4-N aphthalquinone 
1-Naphthylamine 
2-Naphthylamine 
o-Nitroaniline 
m-Nitroaniline 
p-Nitroaniline 
Nitrobenzene 
o-Nitrophenol 
p-Nitrophenol 
4-Nitroquinoline ! -oxide 
N-Nitrosodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosomethylethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodimethylamine 
N-Nitrosodipropylamine 
N-Nitrosomorpholine 
N-Nitrosopiperdine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p-Phenylenediamine 
Phorate 
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TABLE 5-4 (continued) 

SEMIVOLATILES (Continued) 

2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 

DIOXINS AND FURANS 

Tetrachlorodibenzodioxins (total) 
2,3,7 ,8-Tetrachlorodibenzodioxin 
Pentachlorodibenzodioxins 
Hexachlorodibenzodioxins 
Tetrachlorodibenzofurans 
Pentachlorodibenzofurans 
Hexachlorodibenzofurans 
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Thionazin 
o-Toluidine 
l ,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethyl phosporothioate 
Sym-trinitrobenzene 
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TABLES-5 

PROTOCOLB 
PHASE I AND II RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Total RCRA Metals 

Arsenic 
Cadmium 
Lead 
Selenium 

Copper 
Zinc 

Other Metals 

Priority Pollutant Organics 

Volatile Compounds 
Acrolein 
Benzene 
Carbon Tetrachloride 
Chloroethane 
Chloroform 
1,2-Dichloroethane 
1,2-Dichloropropane 
Ethylbenzene 
Methyl chloride 
I, 1,2,2-tretrachloroethane 
Toluene 
1, 1, I -trichloroethane 
Trichloroethylene 
Dibromochloromethane 

Semi-Volatiles 
2,4-dichlorophenol 
2,4-dimethylphenol 
4,6-dinitro-o-cresol 
2,4-dinitrophenol 
2-nitrophenol 
4-nitrophenol 
p-Chloro-m-cresol 
Pentachlorophenol 
Phenol 
2,4,6-trichlorophenol 
Acenapthene 
Acenapthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(a)pyrene 
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Barium 
Chromium 
Mercury 
Silver 

Nickel 

Acrylonitrile 
Bromoform 
Chlorobenzene 
2-Chloroethylvinyl ether 
1, 1-Dichloroethane 
l, 1-Dichloroethylene 
1,3-Dichloropropylene 
Methyl bromide 
Methylene chloride 
Tetrachloroethylene 
1,2-trans-Dichloroethylene 
I, 1,2-Trichloroethane 
Vinyl chloride 
Bromodichlorornethane 

Bis(2-ethylhexyl)phthalate 
4-bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-chloronapthalene 
4-chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
3,3-dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
2-dinitrotoluene 
2,6-dinitrotoluene 

10/04/01 



Johnson Controls 
20209-020-121 

Table 5-5 (continued) 

Priority Pollutant Organics (continued) 

Semi-Volatiles (continued) 

Benzo(b)fluroanthene 
Benzo(ghi)perylene 

2-Chlorophenol 
Benzo(k)fluoranthene 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Hexachlorobutadiene 
Hexachloroethane 
Isophorone 
Nitrobenzene 
N-nitrosodi-n-propylamine 
Phenanthrene 

PCBs 

PCB-1242 
PCB-1221 
PCB-1248 
PCB-1016 

Other 

Total cyanides 
Hydrocarbons Fingerprinting by GC/FID 

Di-n-octyl phthalate 
1,2-diphenylhydrazine. 
( as azobenzene) 
Pyrene 
Fluoranthene 
Flourene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
N-nitrosodirnethylamine 
N-nitrosodiphenylamine 
1,2,4-trichorobenzene 

PCB-1254 
PCB-1232 
PCB-1260 

TCLP for samples that exceed 20X regulatory limit (limited to Phase I) 
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TABLES-6 

.l'ROTOCOLC 
PHASE I RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Dissolved RCRA Metals 

Arsenic 
Cadmium 
Lead 
Selenium 

Other Dissolved Metals 

Copper 
Zinc 

Priority Pollutant Organics 

Volatile Compounds 
Acrolein 
Benzene 
Carbon tetrachloride 
Chloroethane 
Chloroform 
1,2-dichloroethane 
1,2-dichloropropane 
Ethylbenzene 
Methyl chloride 
1, 1,2,2-tretrachloroethane 
Toluene 
1,1,1-trichloroethane 
Trichloroethylene 
Dibromochloromethane 

Semi-Volatiles 
2,4-dichlorophenol 
2,4-dimethylphenol 
4,6-dinitro-o-cresol 
2,4-dinitrophenol 
2-nitrophenol 
4-nitrophenol 
p-Chloro-m-cresol 
Pentachlorophenol 
Phenol 
2,4,6-trichlorophenol 
Acenapthene 
Acenapthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 

Page I of2 

Barium 
Chromium 
Mercury 
Silver 

Nickel 

Acrylonitrile 
Bromoform 
Chlorobenzene 
2-chloroethylvinyl ether 
l, l -dichloroethane 
l, 1-dichloroethylene 
1,3-dichloropropylene 
Methyl bromide 
Methylene chloride 
Tetrachloroethylene 
l,2-trans-dichloroethylene 
1, 1,2-trichloroethane 
Vinyl chloride 
Bromodichloromethane 

Bis(2-ethylhexyl)phthalate 
4-bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-chloronapthalene 
4-chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
3,3-dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
2-dinitrotoluene 
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TABLE 5-6 (continued) 

Priority Pollutant Organics (continued) 

Semi-Volatiles (continued) 

Benzo(a)pyrene 
Benzo(b )fluroanthene 
Benzo(ghi)perylene 

Benzo(k)fluoranthene 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Hexachlorobutadiene 
Hexachloroethane 
Isophorone 
Nitrobenzene 
N-nitrosodi-n-propylamine 
Phenanthrene 
1,2,4-trichorobenzene 

Other 

Total cyanides 
Total dissolved solids 
Hydrocarbon Fingerprinting by GC/FID 

Page 2 of2 

2,6-dinitrotoluene 
Di-n-octyl phthalate 
1,2-diphenylhydrazine 
( as azobenzene) 
Fluoranthene 
Flourene 
Hexachlorobenzene 
Hexachlorocyc!opentadiene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
N-nitrosodimethylamine 
N-nitrosodiphenylamine 
Pyrene 
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TABLES-7 

SUMMARY OF SOIL SAMPLE ANALYSES - PHASE I RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Subsurface Soil Sam2le I.D. 

Parameter Method SO/B-7/2 SO/B-7/5 

No. SO/B-I/1 SO/B-I/4 SO/B-2/1 SO/B-2/5 SO/B-3/2 (Dup/SO/B-3/2) SO/B-3/5 (Dup SO/B/3-5) SO/B-4/1 SO/B-4/2-3 

Depth (feet) 0-1.5 4.5-6 0 -1.5 6-7.5 1.5 - 3 1.5-3 6-7.5 6-7.5 0-3 3-6 

Metals (mg/kg) 

Arsenic 7060 2.9 17 5.5 4.2 27.4 5.9 4 5.2 4.9 6.9 

Barium 6010 20.6 1.040 85.9 35 57.7 98.3 27.8 18.5 44.5 42.9 

Cadmium 6010 0.37 J 

Chromium 6010 218 152.000 451 101 15.4 24.5 13.1 12.1 976 20 

Lead 7421 7.1 181 31.5 9.7 6.5 8 5.2 4.7 128 4.4 

Selenium 7740 6.8 

Silver 6010 6.1 J 

Copper 6010 182 68,800 202 213 60.6 14.7 21.9 83 897 156 

Nickel 6010 122 28,700 538 290 43.9 32.4 20.7 38.5 431 252 

Zinc 6010 256 15,200 332 220 35.9 42.2 49.l 34.3 688 61.7 

Metals (Appendix IX) (mg/kg) 

Antimony 6010 NR 329 NR NR NR NR NR NR NR NR 

Beryllium 6010 NR NR NR NR NR NR NR NR NR 

Cobalt 6010 NR NR NR NR NR NR NR NR NR 

Thallium 7841 NR 4.8J NR NR NR NR NR NR NR NR 

Tin 6010 NR NR NR NR NR NR NR NR NR 

Vanadium 6010 NR NR NR NR NR NR NR NR NR 

Volatiles (µg/kg) 8240 

Acetone (App IX) NR NR 1,300 220) 6601 NR NR 

Acrolein 
Acrylonitrile 
2-Butanone (MEK) (App. IX) NR NR NR NR NR NR NR NR NR 

Chlorobenzene 
Chloroform 
1,2-Dichloroethene (total) 1,600 J 86 

1,4-Dioxane (App IX) NR NR NR NR NR NR NR NR NR 

Methylene Chloride 2.9BJ 10 B 2.5BJ 5.2 BJ 

Trichloroethene 2,800) 14 1.6 J 

Toluene (App IX) NR NR NR NR NR NR NR NR NR 

"-"=Not detected above minimum detection limit; NR = Not required; B = Detected in method blank 
J = Detected below the reporting limit or estimated concentration 
Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) 
Samples collected by Dames & Moore in April - May, 1991 

Johnson Controls 
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TABLE 5-7 (Continued) 

Parameter Method Subsurface Soil Sam)!le I.D. 

No. 

Depth (feet) 
Semivolatiles (µg/kg) 8270 
1,2-Dichlorobenzene 

Naphthalene 
Fluorene 
Di-n-butyl phthalate 
bis(2-Ethylhexyl)Phthalate 
2-Methylnaphthalene (App IX) 
N-Nitrosodimethylrunine 
N-Nitrosodiphenylamine 

Dloxins/Furans (ng/g) 8280 

Pesticides/PCBs (µg/kg) 8080 
Aroclor 1248 

Aroclor 1254 
Aroclor 1260 

Herbicides (µg/kg) 8150 

2,4-D (App IX) 

Extractable Petroleum 
Hydrocarbons (mg/kg) GCJFID 
Total Chromatographable Organics 

Others (mg/kg) 
Cyanide 9010/9012 
Sulfide, Total (App IX) 376.2 Mod. 

- = Not detected above minimum detection limits 
NR = Not required 

SO/B-1/1 SO/B-1/4 SO/B-2/1 SO/B-2/5 

0-1.5 4.5-6 0-1.5 6-7.5 

83 J 

1,300 210,000 680 
NR NR NR 

NR NR NR 

960 11,000 5,700 

NR 400 NR NR 

380(3) NR 120(3) 30t 

4.4 4,570 2.2 

NR NR NR 

B = Detected in method blank; J = Detected below the reporting limit or estimated concentration 
Analyses perfonned by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) 

t = No reliable identification of hydrocarbon product 

(I)= Hydrocarbon product identified as Fuel Oil #2 

(2) = Hydrocarbon product identified as motor oil 
(3) = Hydrocarbon product identified as Fuel Oil #2 and motor oil 
Samples collected by Drones & Moore in April - May, 1991 

Johnson Controls 

SO/B-3/2 

1.5 • 3 

7,800 
NR 

NR 

870 

NR 

1400(2) 

NR 

20209-020-121 Page2of8 

SO/B-7/2 
(Dup/SO/B-3/2) 

1.5-3 

5801 

9,400 
NR 

NR 

470 

NR 

1,900(1) 

NR 

SO/B-7/5 

SO/B-3/5 (Dup SO/B/3-5) SO/B-4/1 SO/B-4/2-3 

6-7.5 6-7.5 0-3 3-6 

240J 

3,600 25,000 650 30,000 

NR NR NR NR 

NR NR NR NR 

160 230 640 89 

480 

NR NR NR NR 

1600(1) l,300t 250(3) 290(2) 

6.3 47.7 

NR NR NR NR 
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TABLE 5~7 (Continued) 

Parameter Method Subsurface Soil Sam2Ie I.D. 
No. SO/C-3/2 SO/C-3/5 

SO/B-5/1 SO/B-5/2-3 SO/B-6/1 SO/B-6/2-3 SO/C-1/2 SO/C-1/5 SO/C-2/2 (Dup/SO/C-2/2) SO!C-2/5 (Dup/SO/C-2/5) 

Depth (feet) 0-3 3-6 0-3 3-6 1.5 -3 6- 7.5 1.5 • 3 1.5 • 3 6-7.5 6- 7.5 

Metals (mg/kg) 
Arsenic 7060 2.9 3 2 2.6 1.9 1.4 3.9 1.6 2.9 8 

Barium 6010 24.9 24.4 10.9 11.9 13.5 7.9 38.2 25.2 46.7 121 

Cadmium 6010 0.37 J 0.6 

Chromium 60!0 222 936 11.5 27.1 11.9 5.3 148 92.8 321 1,570 

Lead 7421 15.7 9.4 3.8 4 4.2 2.6 89.5 3.8 15.4 45.2 

Selenium 7740 1.4 
Silver 6010 0.3 J 0.26) 

Copper 6010 235 605 23.4 23.6 20.8 683 218 150 558 2,390 

Nickel 6010 170 400 19.2 11.3 II 6.2 219 283 256 2,830 

Zinc 6010 97.1 484 40 28 48.9 30.5 638 388 447 2,260 

Metals (Appendix IX) (mg/kg) 
Antimony 6010 NR NR NR NR NR NR NR NR NR 
Beryllium 6010 NR NR NR NR NR NR NR NR NR 
Cobalt 6010 NR NR NR NR NR 1.9 NR NR NR NR 
Thallium 7841 NR NR NR NR NR 0.93J NR NR NR NR 
Tin 6010 NR NR NR NR NR NR NR NR NR 
Vanadium 6010 NR NR NR NR NR 6.3 NR NR NR NR 

VolatUes (pg/kg) 8240 
Acetone (App IX) NR NR NR NR 7,400B NR NR 5,900 BJ 

Acrolein 
Acrylonitrile 1,600 J 
2-Butanone (MEK) (App. IX) NR NR NR NR NR 1,500) NR NR NR NR 
Chlorobenzene 3.8 J 

Chloroform 
1,2-Dichloroethene (total} 
1,4-Dioxsne (App IX) NR NR NR NR NR 14,000 J NR NR NR NR 
Methylene Chloride 3.l BJ 4.4 BJ 2.8 BJ 4.l BJ 3.3 BJ 5.7 BJ 4.4BJ 

Trichloroethene 
Toluene (App IX) NR NR NR NR NR NR NR NR NR 

- = Not detected above minimum detection limit 
NR = Not required; B = Detected in method blank; J = Detected below the reporting limit or estimated concentration 
Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) 
Samples collected by Dames & Moore in April- May, 1991 

Johnson Controls 
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Parameter Method 
No. 

Depth (feet) 
Semivolatilcs (pg/kg) 8270 
1,2-Dichlorobenzene 
Naphthalene 
Fluorene 
Di-n-butyl phthalate 
bis(2-Ethylhexyl)Phthalate 
2-Methylnaphtha1ene (App IX) 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 

Dioxins/Furans (ng/g) 8280 

Pesticides/PCB, (µg/kg) 8080 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Herbicides (µg/kg) 8150 
2,4-D (App IX) 

Extractable Petroleum 
Hydrocarbons (mg/kg) GC/FID 

Total Chromatographable Organics 

Others (mg/kg) 
Cyanide 9010/9012 
Sulfide, Total (App IX) 376.2Mod. 

- = Not detected above minimum detection limits 
NR = Not required 
B = Detected in method blank. 

SO/B-5/1 SO/B-5/2-3 
0-3 3-6 

40J 
200J 12,000 J 

NR NR 

NR NR 

910 
640 

NR NR 

61(3) 1400(1) 

0.58 87.6 
NR NR 

J = Detected below the reporting limit or estimated concentration. 

SO/B-6/1 
0-3 

NR 

NR 

110 
54 

NR 

!St 

1.5 
NR 

Analyses perfonned by ENSECO-Rocky MOuntain Analytical Laboratory (RMAL) 
t = No reliable identification of hydrocarbon product 
(1) = Hydrocarbon product identified as Fuel O_il #2 
(3) = Hydrocarbon product identified as Fuel Oil #2 and motor oil 
Samples collected by Drunes & Moore in April. May, 1991 

Johnson Controls 
20209-020-121 

TABLE 5-7 (Continued) 

Subsurface Soil Sam2Ic I.D. 
SO/C-3/2 SO/C-3/5 

SO/B-6/2-3 SO/C-112 SO/C-115 SO/C-2/2 (Dup/SO/C-212) SO/C-2/5 (Dup/SO/C-2/5) 

3-6 1.5-3 6-7.5 1.5 -3 1.5-3 6-7.5 6-7.5 

21,000 240J 22,000 J 910 1,300 23,000 J 

NR NR 69,000 NR NR NR NR 

4,000 J 

NR NR NR NR NR NR 

48 2,200 7,500 8,300 5,900 14,000 

NR NR NR NR NR NR 

1,600(1) 20t NR 230t l90t 23,000t 21,0001 

258 0.84 12 1.4 30.6 7.8 

NR NR 1.6 NR NR NR NR 
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TABLE 5.7 (Continued) 

Subsurface Soil Sam2Ie I.D. 
Parameter Method SO/E-1/1 SO/E-1/4 SO/E-1/4* SO/E-2/1 SOJE..214 SO/J-1/1 SO/J-3/1 SO/J-1/4 SO/J-3/4 SO/J-2/1 

No. (Dup/SO/J-1/1) (Dup/SO/J-1/4) 

Depth (feet) 0-1.5 4.5-6 4.5-6 0 -1.5 4.5-6 0-1.5 0-1.5 4.5-6 4.5-6 0-1.5 
Metals (mg/kg) 
Arsenic 7060 12 4.3 3.0 5.8 4.6 17.2 7.3 1.3 12.5 4.1 

Barium 6010 64.5 37.4 22.8 30.5 30.8 45.4 50.4 10.9 46.4 47.9 

Cadmium 6010 0.491 0.63 
Chromium 6010 107 67.9 27.3 53.9 51 28,7 36.2 5.2 !I.I 101 

Lead 7421 9.9 6.3 2.8 6.9 8.4 8.4 6.8 2.6 15.6 5.5 J 
Selenium 7740 
Silver 6010 0.65 J 
Copper 6010. 270 126 91.3 105 112 74 107 17.9 17.3 180 

Nickel 6010 48.7 50.6 28.7 47 40.4 32.2 29.4 5 7.7 89.2 

Zinc 6010 334 359 128 391 257 228 261 27.8 31.4 484 

Metals (Appendix IX) (mg/kg) 

Antimony 6010 NR NR NR NR NR NR NR NR 

Beryllium 6010 NR NR NR NR NR NR NR NR 0.22 

Cobalt 6010 NR NR 1.9 NR NR NR NR NR NR 2.7 

Thallium 7841 NR NR NR NR NR NR NR NR. 
Tin 6010 NR NR NR NR NR NR NR NR 9.4 

Vanadium 6010 NR NR 7.9 NR NR NR NR NR NR 12.3 

Volatiles (µg/kg) 8240 
Acetone (App IX) NR NR 128 NR NR NR NR 6.3 BJ 

Acrolein 5.0J 
Acrylonitrile 
2-Butanone (MEK) (App. IX) NR NR NR NR NR NR NR NR 

Chlorobenzene 2.8 J 
Chloroform 
l,2·Dichloroethene (total) 
l,4·Dioxane (App IX) NR NR NR NR NR NR NR NR 
Methylene Chloride 4.4BJ 6.2B 3.4) 2.2B! 3.2BJ 4.2) 6.5B 3.BJ 3.1 BJ 5.4J 

Trichloroethene 
Toluene (App IX) NR NR !.BJ NR NR NR NR NR NR 

• = Not detected above minimum detection limit 
NR = Not required; B = Detected in method blank; J = Detected below the reporting limit or estimated concentration 
Analyses performed by ENSECO·Rocky Mountain Analytical Laboratory (RMAL) 
* SO/E·l/4 was resampled and analyzed for Protocol A (Appendix IX) parameters Samples collected by Dames & Moore in April· May, 1991 

Johnson Controls 
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TABLE 5~7 (Continued) 

Subsurface Soil Samele I.D. 

Parameter Method SO/J-3/1 SO/J-3/4 

No. SO/ll-1/1 SO/E-1/4 SO/E-1/4* SO/E-2/1 SO/E-2/4 SO/J-1/1 (Dup/SO/J-1/1) SO/J-1/4 (Dup/SO/J-1/4) SO/J-2/1 

Depth (feet) 0-1.5 4.5-6 4.5-6 0 -1.5 4.5-6 0- 1.5 0-1.5 4.5-6 4.5-6 0 -1.5 

Semivolatiles (µg/kg) 8270 

1,2-Dichlorobenzene 

Naphthalene 48) 

Fluorene 
Di-n-butyl phthalate 46) 

bis(2-Ethylhexyl)Phtha1ate 140 J 480 260) 110) 580 270) 130) 601 

2-Methylnaphthalene {App IX) NR NR NR NR NR NR NR NR 87 J 

N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 

Dioxins/Furans (ng/g) 8280 NR NR NR NR NR NR NR NR 

Pesticldes/PCBs (µg/kg) 8080 
Aroclor 1248 970 750 190 I.400 1,200 1,500 2,400 260 

Aroclor 1254 320 

Aroclor 1260 110) 

Herbicides (µg/kg) 8150 

2,4-D (App IX) NR NR NR NR NR NR NR NR 

Extractable Petroleum 
Hydrocarbons (mg/kg) GC/FID 

Total Chromatographable Organics 61(3) 260t NR 69t 84(1) 55(3) 5It 40t 28t NR 

Others (mg/kg) 

Cyanide 9010/9012 3.6 2.2 1.4 1.1 

Sulfide, Total (App IX) 376.2Mod. NR NR NR NR NR NR NR NR 

- = Not detected above minimum detection limits 
NR = Not required 
B = Detected in method blank. 
J = Detected below the reporting limit or estimated concentration. 
AnaJyses perfonned by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) 
t = No reliable identification of hydrocarbon product 
(1) = Hydrocarbon product identified as Fuel Oil #2 
(3) = Hydrocarbon product identified as Fuel Oil #2 and motor oil 

* SO/E-1/4 was resampled and analyzed for Protocol A (Appendix IX) parameters 
Samples collected by Dames & Moore in April-May, 1991 

Johnson Controls 
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TABLE 5-7 (Continued) 

Parameter Method Subsurface Soil Sam le I.D. 
No. SO/J-2/4 SO/K-1/2 SO/K-1/4 SO/K-2/1 SO/K-2/3 SO/L-1/2 SO/L-1/4 SO/FB-1/B SO/FB-J/C SO/FB-1/J 

Depth (feet) 4.5-6 1.5-3 4.5-6 0-1.5 3-4.5 1.5 -3 4.5-6 
Metals (mg/kg) 
Arsenic 7060 9.4 NR NR NR NR NR NR 
Barium 6010 42.3 NR NR NR NR NR NR 
Cadmium 6010 NR NR NR NR NR NR 
Chromium 6010 68.1 NR NR NR NR NR NR 0.0079 J 
Lead 7421 9.2 NR NR NR NR NR NR 0.004 J 
Selenium 7740 NR NR NR NR NR NR 
Silver 6010 NR NR NR NR NR NR 0.0027 J 
Copper 6010 150 NR NR NR NR NR NR 0.0080 J 0.004 J 0.0071 J 
Nickel 6010 52.1 NR NR NR NR NR NR 
Zinc 6010 396 NR NR NR NR NR NR 0.0064 J 0.0074 J 0.028 

Metals (Appendb< IX) (mg/kg) 
Antimony 6010 NR NR NR NR NR NR NR NR NR NR 
Beryllium 6010 NR NR NR NR NR NR NR NR NR NR 
Cobalt 6010 NR NR NR NR NR NR NR NR NR NR 
Thallium 7841 NR NR NR NR NR NR NR NR NR NR 
Tin 6010 NR NR NR NR NR NR NR NR NR NR 
Vanadium 6010 NR NR NR NR NR NR NR NR NR NR 

Volatiles (µg/kg) 8240 
Acetone (App IX) NR NR NR NR NR NR NR NR NR 
Acrolein NR NR NR NR NR NR 
Acrylonitrile NR NR NR NR NR NR 
2-Butanone (MEK) (App. IX) NR NR NR NR NR NR NR NR NR NR 
Chlorobenzene NR NR NR NR NR NR 
Chloroform NR NR NR NR NR NR 1.2 J 
1,2-Dichloroethene (total) NR NR NR NR NR NR 
1,4-Dioxane (App IX) NR NR NR NR NR NR NR NR NR NR 
Methylene Chloride 3.3 BJ NR NR NR NR NR NR 1.3B/ I.SJ 
Trichloroethene NR NR NR NR NR NR 
Toluene (App IX) NR NR NR NR NR NR NR NR NR NR 

- = Not detected above minimum detection limit 
NR = Not required; B = Detected in method blank; J = Detected below the reporting limit or estimated concentration 
Analyses perfonned by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) 
Samples collected by Drones & Moore in April - May, 1991 

Johnson Controls 
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Parameter Method 
No. 

Depth (feet) 

Semivolatiles (µg/kg) 8270 
1,2-Dichlorobenzene 
Naphthalene 
Fluorene 
Di-n-butyl phthalate 
bis(2-Ethylhexyl)Phthalate 
2-Methylnaphthalene (App IX) 
N-Nitrosodimethyiamine 
N-Nitrosodiphenylamine 

Dloxins/Furans (ng/g) 8280 

Pesticldes/PCBs (µg/kg) 8080 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Herbicides (µg/kg) 8150 
2.4-D (App IX) 

Extractable Petroleum 
Hydrocarbons {mg/kg) GC/F!D 
Total Chromatographable Organics 

Others (mg/kg) 

Cyanide 9010/9012 
Sulfide, Total (App IX) 376.2Mod. 

- = Not detected above minimum detection limits 
NR = Not required 
B = Detected in method blank. 

SO/J-214 
4.5-6 

41 J 
150 ! 

NR 

NR 

440t 

1.7 
NR 

J = Detected below the reporting limit or estimated concentration. 

SO/K-1/2 
1.5-3 

NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

NR 

NR 
NR 

NR 

!6t 

NR 
NR 

Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) 
t = No reliable identification of hydrocarbon product 
Samples collected by Dames & Moore in April - May, 1991 

Johnson Controls 
20209-020-121 

TABLE 5-7 (Continued) 

Subsurface Soil Sam~Je I.D. 
SO/K-1/4 SO/K-211 SO/K-2/3 SO/L-1/2 SO/L-1/4 SO/FB-1/B SO/FB-1/C SO/FB-1/J 

4.5-6 0-1.S 3-4.5 1.5 • 3 4.5-6 

NR NR NR NR NR 
NR NR NR NR NR 
NR NR NR NR NR 
NR NR NR NR NR 
NR NR NR NR NR 1.6 BJ 4.9BJ 2.3 BJ 
NR NR NR NR NR NR NR NR 

NR NR NR NR NR 19 17 
NR NR NR NR NR 

NR . NR NR NR NR NR NR NR 

NR NR NR NR NR NR NR NR 
NR NR NR NR NR NR NR NR 
NR NR NR NR NR NR NR NR 

NR NR NR NR NR NR NR NR 

5,000t 20t 6.8t 5.7t 12t 

NR NR NR NR NR 
NR NR NR NR NR NR NR NR 
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TABLES-SA 

SUMMARY OF SOIL GRID BORINGS (SO/GB-l/1-SO/GB-50/3) ANALYTICAL RESULTS, PHASE II RF! 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICillGAN 

Analytical 
Volatile Organic Compounds (µg/kg) Method No. SO/GB-1/3 SO/GB-212 SO/GB-3/2 SO/GB-411 SO/Gll-5/1 

Benzene 8240 <6.9 u NA NA NA NA 
Chlorobenzene 8240 <6.9 u NA NA NA NA 
1, 1-DicWoroethane 8240 <6.9 u NA NA NA NA 
1,2-Dichloroethane 8240 <6.9 u NA NA NA NA 
1,2-Dichloroethene (total) 8240 <6.9 u NA NA NA NA 
Ethylbenzene 8240 <6.9 u NA NA NA NA 
Methylene chloride 8240 <6.9 u NA NA NA NA 
Tetrachloroethene 8240 <6.9 u NA NA NA NA 
Toluene 8240 1.5 J NA NA NA NA 
Trichloroethene 8240 <6.9 u NA NA NA NA 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 <450 u NA NA NA NA 
1,2-Dichlorobenzene 8270 <450 u NA NA NA NA 
Nitrobenzene 8270 <450 u NA NA NA NA 
Naphthalene 8270 <450 u NA NA NA NA 
Dimethyl phthalate 8270 <450 u NA NA NA NA 
Acenaphthylene 8270 <450 u NA NA NA NA 
Fluorene 8270 <450 u NA NA NA NA 
Phenanthrene 8270 <450 u NA NA NA NA 
Anthracene 8270 <450 u NA NA NA NA 
Fluoranthene 8270 <450 u NA NA NA NA 
Pyrene 8270 <450 u NA NA NA NA 
Benzo (a) anthracene 8270 <450 u NA NA NA NA 
bis (2-Ethylhexyl) phthalate 8270 <450 u NA NA NA NA 
Chrysene 8270 <450 u NA NA NA NA 
Di-n-octyl phthalate 8270 <450 u NA NA NA NA 
Benzo (b) fluoranthene 8270 <450 u NA NA NA NA 
Benzo (a) pyrene 8270 <450 u NA NA NA NA 
Indeno (1,2,3-cd) pyrene 8270 <450 u NA NA NA NA 
Benzo (g,h,i) perylene 8270 <450 u NA NA NA NA 

Johnson Controls 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 
Method No, 

8080 
8080 
8080 

7060 
6010 
6010 
6010 
6010 
7421 
7471 
6010 
7740 
6010 
6010 

9010/9012 

GC/FID 

TABLE 5-SA (Continued) 

SO/GB-1/3 SO/GB-2/2 

<45 u <38 u 
<45 u <38 u 
<45 u <38 u 

4.4 5.7 
72.2 53.3 
<0.69 UB <0.57 u 
13.5 12.6 
20.6 B 12.2 
12.7 21.5 

<0.14 u <0.l I u 
14.8 10.3 
<1.4 u <0.57 u 
2.0 <1.1 u 

57.6 B 47.2 

4.8 <0.57 

16 17 B 

Page 2 of24 

SO/Gll-3/2 SO/Gll-4/1 SO/Gll-5/1 

<46 u <47 u <71 u 
<46 u <47 u <71 u 
<46 u <47 u 95 

31.8 11.1 12.1 
25.4 134 2IO 

<0.69 u 0.72 1.6 
8.0 54.7 506 
8.6 60.7 535 

24.2 9.9 170 
<0.14 u <0.14 u <0.22 u 

6.9 33.5 235 
<0.69 u 1.1 2.0 
<1.4 u <l.4 u <2.2 u 
31.S 66.1 429 

<0.69 u <0.71 u 2.0 

20 B 35 B 160 B 
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TABLE 5-SA (Continued) 

Analytical 
Volatile Organic Compounds (µg/kg) Method No. SO/GB-6/1 SO/GB-7/2 SO/GB-8/1 SO/GB-9/1 SO/GB-10/1 

Benzene 8240 <8.5 u NA NA <7.0 u NA 
Chlorobenzene 8240 <8.5 u NA NA <7.0 u NA 
1, 1-Dichloroethane 8240 <8.5 u NA NA <7.0 u NA 
1,2-Dichloroethane 8240 <8.5 u NA NA <7.0 u NA 
1,2-Dichloroethene (total) 8240 <8.5 u NA NA <7.0 u NA 
Ethylbenzene 8240 <8.5 u NA NA <7.0 u NA 
Methylene chloride 8240 6.0 I NA NA 3.4 lB NA 
Tetrachloroethene 8240 <8.5 u NA NA <7.0 u NA 
Toluene 8240 <8.5 u NA NA <7.0 u NA 
Trichloroethene 8240 <8.5 u NA NA <7.0 u NA 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 <5,600 u NA NA <460 u NA 
1,2-Dichlorobenzene 8270 <5,600 u NA NA <460 u NA 
Nitrobenzene 8270 <5,600 u NA NA <460 u NA 
Naphthalene 8270 <5,600 u NA NA <460 u NA 
Dimethyl phthalate 8270 <5,600 u NA NA <460 u NA 
Acenaphthylene 8270 <5,600 u NA NA <460 u NA 
Fluorene 8270 <5,600 u NA NA <460 u NA 
Phenanthrene 8270 820 J NA NA <460 u NA 
Anthracene 8270 <5,600 u NA NA <460 u NA 
Fluoranthene 8270 2,400 J NA NA <460 u NA 
Pyrene 8270 2,100 J NA NA <460 u NA 
Benzo (a) anthracene 8270 970 J NA NA <460 u NA 
bis (2-Ethylhe,cyl) phthalate 8270 710 J NA NA <460 u NA 
Chrysene 8270 1,600 J NA NA <460 u NA 
Di-n-octyl phthalate 8270 <5,600 u NA NA <460 u NA 
Benzo (b) fluoranthene 8270 2,600 J NA NA <460 u NA 
Benzo (a) pyrene 8270 1,300 J NA NA <460 u NA 
Indeno ( 1,2,3-cd) pyrene 8270 1,100 J NA NA <460 u NA 
Benzo (g,h,i) perylene 8270 1,500 J NA NA <460 u NA 

Johnson Controls 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 

Silver 
Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 
Method No. 

8080 
8080 
8080 

7060 
6010 
6010 
6010 
6010 
7421 
7471 
6010 
7740 
6010 
6010 

9010/9012 

GC/F!D 

TABLE 5-SA (Continued) 

SO/GB-6/1 SO/GB-7/2 

<220 u <46 u 
<220 u <46 u 
370 <46 u 

18.6 4.4 
169 114 
2.1 1.1 
420 19.2 
459 44.5 
398 6.2 
0.28 <0.14 u 
210 17.1 
1.4 J 1.3 
2.7 u 
675 <1.4 u 

0.91 <0.69 u 

480 B 9.7 B 
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SO/GB-8/1 SO/GB-9/1 SO/GB-10/1 

<41 u <46 u <40 u 
<41 u <46 u <40 u 
43 <46 u <40 u 

4.7 5.5 2.1 

72.8 70.l 53.7 
<0.62 u <0.70 u <0.61 u 
53.1 17.5 13.8 
55.5 21.8 16.1 

72 19.3 12.0 

<0.12 u <0.14 u <0.12 u 
28.9 12.5 9.6 
0.51 J 0.43 j 0.62 

<1.2 u 1.6 <1.2 u 
126 77.1 53.1 

<0.62 u <0.70 u <0.61 u 

97 B 14 11 B 
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TABLE 5-SA (Continued) 

Analytical 
Volatile Organic Compounds (µg/kg} Method No. SO/GB-11/1 SO/GB-12/1 SO/GB-13/1 SO/GB-14/1 SO/GB-15/2 

Benzene 8240 NA <7.0 u NA NA <5.7 u 
Chlorobenzene 8240 NA <7.0 u NA NA <5.7 u 
1, 1-Dichloroethane 8240 NA <7.0 u NA NA <5.7 u 
1,2-Dichloroethane 8240 NA <7.0 u NA NA <5.7 u 
1,2-Dichloroethene (total) 8240 NA <7.0 u NA NA <5.7 u 
Ethylbenzene 8240 NA <7.0 u NA NA <5.7 u 
Methylene chloride 8240 NA <7.0 u NA NA 3.7 JB 

Tetrachloroethene 8240 NA <7.0 u NA NA <5.7 u 
Toluene 8240 NA <7.0 u NA NA <5.7 u 
Trichloroethene 8240 NA <7.0 u NA NA <5.7 u 

Semivolatile Organic Compounds (µg/kg} 

l,4-Dichlorobenzene 8270 NA <460 u NA NA <380 u 
1,2-Dichlorobenzene 8270 NA <460 u NA NA <380 u 
Nitrobenzene 8270 NA <460 u NA NA <380 u 
Naphthalene 8270 NA <460 u NA NA <380 u 
Dimethyl phlhalatc 8270 NA <460 u NA NA <380 u 
Acenaphthylene 8270 NA <460 u NA NA <380 u 
Fiuorene 8270 NA <460 u NA NA <380 u 
Phenanthrene 8270 NA <460 u NA NA <380 u 
Anthracene 8270 NA <460 u NA NA <380 u 
Fluoranthene 8270 NA <460 u NA NA <380 u 
Pyrene 8270 NA <460 u NA NA <380 u 
Benzo (a) anthracene 8270 NA <460 u NA NA <380 u 
bis (2-Ethylhexyl) phthalate 8270 NA <460 u NA NA <380 u 
Chrysene 8270 NA <460 u NA NA <380 u 
Di-n-octyl phthalate 8270 NA <460 u NA NA <380 u 
Benzo (b) fluoranthene 8270 NA <460 u NA NA <380 u 
Benzo (a) pyrene 8270 NA <460 u NA NA <380 u 
lndeno (1,2,3-cd) pyrene 8270 NA <460 u NA NA <380 u 
Benzo (g,h,i) perylene 8270 NA <460 u NA NA <380 u 

Johnson Controls 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 
Method No. 

8080 
8080 
8080 

7060 
6010 
6010 
6010 
6010 
7421 
7471 
6010 
7740 
6010 
6010 

9010/9012 

GC/FID 

TABLE 5-SA (Continued) 

SO/GB-1111 SO/GB-12/1 

<55 u <46 u 
<55 u <46 u 
<55 u <46 u 

8.3 3.9 
107 84.9 

<0.83 u <0.70 u 
26.2 22.9 
53.2 29.3 
26.3 20.8 

<0.17 u <0.14 u 
17.l 15.6 
0.62 J 0.76 
2.7 1.1 J 
112 B 85.6 

<0.83 u <0.70 u 

23 7.8 
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SO/GB-13/1 SO/GB-14/1 SO/GB-15/2 

<120 u <56 u <38 u 
130 65 <38 u 

<120 u <56 u <38 u 

7.8 8.8 17.8 
176 247 20.7 
0.89 1.2 <0.57 u 
86.8 70.9 7.9 

125 173 12.7 
65.9 67.5 3.2 

<0.17 u <0.17 u <0.1 l u 
54.7 59.0 7.7 
2.4 2.4 0.23 J 

1.7 2.2 0.84 j 

276 141 35.6 

<0.87 u <0.85 u <0.57 u 

39 39 8.7 
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TABLE 5-SA (Continued) 

Analytical 

Volatile Organic Compounds (µg/kg) Method No. SO/GB-16/1 SO/GB-17/1 SO/GB-18/3 SO/GB-19/3 SOIGB-20/1 

Benzene 8240 NA NA <6.1 u NA NA 

Chlorobenzene 8240 NA NA <6.1 u NA NA 
1, l -Dichloroethane 8240 NA NA <6.1 u NA NA 
1,2-Dichloroethane 8240 NA NA <6.1 u NA NA 
1,2-Dichloroethene (total) 8240 NA NA <6.1 u NA NA 
Ethylbenzene 8240 NA NA <6.1 u NA NA 
Methylene chloride 8240 NA NA 3.5 JB NA NA 

Tetrachloroethene 8240 NA NA <6.1 u NA NA 

Toluene 8240 NA NA <6.1 u NA NA 
Trichloroethene 8240 NA NA <6.1 u NA NA 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 NA NA <410 u NA NA 
1,2-Dichlorobenzene 8270 NA NA <410 u NA NA 
Nitrobenzene 8270 NA NA <410 u NA NA 
Naphthalene 8270 NA NA <410 u NA NA 
Dimethyl phthalate 8270 NA NA <410 u NA NA 
Acenaphthylene 8270 NA NA <410 u NA NA 
Fluorene 8270 NA NA <410 u NA NA 
Phenanthrene 8270 NA NA <410 u NA NA 
Anthracene 8270 NA NA <410 u NA NA 
Fluoranthene 8270 NA NA <410 u NA NA 
Pyrene 8270 NA NA <410 u NA NA 
Benzo (a) anthracene 8270 NA NA <410 u NA NA 
bis (2-Ethylhexyl) phthalate 8270 NA NA <410 u NA NA 
Chrysene 8270 NA NA <410 u NA NA 
Di-n-octyl phthalate 8270 NA NA <410 u NA NA 
Benzo (b) fluoranthene 8270 NA NA <410 u NA NA 
Benzo (a) pyrene 8270 NA NA <410 u NA NA 
Indeno (1,2,3-cd) pyrene 8270 NA NA <410 u NA NA 
Benzo (g,h,i) perylene 8270 NA NA <410 u NA NA 

Johnson Controls 
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Polychlorinated Biphenyls {µg/k.g) 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 
Method No. 

8080 
8080 
8080 

7060 
6010 
6010 
6010 
6010 
7421 
7471 
6010 
7740 
6010 
6010 

9010/9012 

GC/FID 

TABLE 5-SA (Continued) 

SO/GB-16/1 SO/GB-17/1 

<110 u <80 u 
150 290 

<110 u <80 u 

27.9 12.4 

27.3 247 
0.84 <1.2 u 
5.3 1,100 

5.0 1,440 

3.2 169 
<0.16 u <0.24 u 

3.5 J 447 
<0.81 u 2.9 
0.76 J 4.0 
10.9 1,340 

1.0 1.7 

50 210 
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SO/GB-18/3 SO/GB-19/3 SO/GB-2011 

<41 u <39 u <67 u 
<41 u <39 u <67 u 
<41 u <39 u <67 u 

5.7 5.2 10.1 

37.7 44.5 92.8 

<0.61 u <0.59 u <1.0 u 
9.2 10.0 18.1 

14.8 14.2 23.l 

3.3 3.5 7.7 

<0.12 u <0.12 u <0.20 u 
9.0 12.0 20.l 

<0.61 u <0.59 u 0.48 j 

0.89 j 1.4 1.6 j 

29.6 37.1 53.8 

<0.61 u <0.59 u <1.0 u 

9.3 6.4 15 
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TABLE 5-SA (Continued) 

Analytical 
Volatile Organic Compounds (µg/kg) Method No. SO/GB-21/2 SO/GB-22/2 SO/GB-23/2 SO/GB-24/2 SO/GB-25/1 

Benzene 8240 <II u NA NA <12 u <11 u 
Chlorobenzene 8240 <ll u NA NA <12 u <II u 
I, 1-Dichloroethane 8240 <11 u NA NA <12 u <11 u 
l,2-Dichloroethane 8240 <11 u NA NA <12 u <II u 
1,2-Dichloroethene (total) 8240 <11 u NA NA <12 u <II u 
Ethylbenzene 8240 <11 u NA NA <12 u <ll u 
Methylene chloride 8240 7.1 J NA NA 9.6 J <Ii u 
Tetrachloroethene 8240 <11 u NA NA <12 u <II u 
Toluene 8240 2.3 J NA NA 19 <11 u 
Trichloroethene 8240 <II u NA NA <12 u <II u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 <740 u NA NA <760 u <740 u 
1,2-Dichlorobenzene 8270 <740 u NA NA <760 u <740 u 
Nitrobenzene 8270 <740 u NA NA <760 u <740 u 
Naphthalene 8270 <740 u NA NA <760 u <740 u 
Dimethyl phthalate 8270 <740 u NA NA <760 u <740 u 
Acenaphthylene 8270 <740 u NA NA <760 u <740 u 
Fluorene 8270 <740 u NA NA <760 u <740 u 
Phenanthrene 8270 <740 u NA NA <760 u !IO J 
Anthracene 8270 <740 u NA NA <760 u <740 u 
Fluoranthene 8270 81 J NA NA <760 u 160 J 
Pyrene 8270 <740 u NA NA <760 u 230 J 

Benzo (a) anthracene 8270 <740 u NA NA <760 u <740 u 
bis (2-Ethylhexyl) phthalate 8270 <740 u NA NA <760 u <740 u 
Chrysene 8270 88 J NA NA <760 u 93 J 
Di-n-octyl phthalate 8270 <740 u NA NA <760 u <740 u 
Benzo (b) fluoranthene 8270 130 J NA NA <760 u 130 J 
Benzo (a) pyrene 8270 99 J NA NA <760 u 76 J 
lndeno (1,2,3-cd) pyrene 8270 <740 u NA NA <760 u <740 u 
Benzo (g,h,i) perylene 8270 <740 u NA NA <760 u <740 u 

Johnson Controls 
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Polychlorlnated Biphenyls (µg/kg) 

Aroclor 1248 
Aroc1or 1254 
Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 

Silver 
Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-12 l 

Analytical 
Method No. 

8080 
8080 
8080 

7060 
6010 
6010 
6010 
6010 
7421 
7471 
6010 
7740 
6010 
6010 

9010/9012 

GC/FID 

TABLE 5-8A (Continued) 

SO/GB-21/2 SO/GB-22/2 

<74 u <87 u 
<74 u <87 u 
<74 u <87 u 

9.0 9.5 
196 138 
<l.l u <1.3 u 
985 127 
816 105 
14.2 15.0 

<0.23 u <0.26 u 
523 45.8 
0.45 J 1.2 J 

3.0 1.8 J 
730 245 

<l.l u <1.3 u 

72 32 
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SO/Gll-23/2 SO/Gll-24/2 SO/GB-25/1 

<70 u <76 u <74 u 
<70 u <76 u <74 u 
<70 u <76 u <74 u 

I I.I 17. J 22.6 
243 119 123 

<1.1 u <l.2 u <1.1 u 
19.4 12.7 31.4 
27.2 16.8 23.8 
9.4 3.7 22.6 

<0.21 u <0.23 u <0.22 u 
14.0 15.5 19.3 
2.1 1.4 1.6 
3.1 <2.3 u <2.2 u 
86.8 43.l 85.2 

<1.1 u <1.2 u 1.2 

31 27 B 46 B 
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TABLE S·SA (Continued) 

Analytical 
Volatile Organic Compounds (µg/kg) Method No. SO/GB-26/3 SO/GB-27/1 SO/GB-28/1 SO/GB-29/1 SO/GB-30/1 

Benzene 8240 <5.6 u <l.9 u <8.2 u <7.l u <l.7 u 
Chlorobenzene 8240 <5.6 u <7.9 u <8.2 u <7.1 u <7.7 u 
I, I -Dichloroethane 8240 <5.6 u <l.9 u <8.2 u <7.1 u <7.7 u 
1,2-Dichloroethane 8240 <5.6 u <l.9 u <8.2 u <l.l u <l.7 u 
1,2-Dichloroethene (total) 8240 <5.6 u <l.9 u <8.2 u <l.l u <l.7 u 
Ethylbenzene 8240 <5.6 u <l.9 u <8.2 u <l.l u <7.7 u 
Methylene chloride 8240 <5.6 u 4.3 JB 6.6 JB 2.5 JB <7.7 u 
Tetrachloroethene 8240 <5.6 u <l.9 u <8.2 u <l.l u <7.7 u 
Toluene 8240 <5.6 u <l.9 u <8.2 u <l.l u <7.7 u 
Trichloroethene 8240 <5.6 u <l.9 u <8.2 u <l.1 u <7.7 u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 <370 u <520 u <540 u <470 u <510 u 
1,2-Dichlorobenzene 8270 <370 u <520 u <540 u <470 u <510 u 
Nitrobenzene 8270 <370 u <520 u <540 u <470 u <510 u 
Naphthalene 8270 <370 u <520 u <540 u <470 u <510 u 
Dimethyl phthalate 8270 <370 u <520 u <540 u <470 u <510 u 
Acenaphthylene 8270 <370 u <520 u <540 u <470 u <510 u 
Fluorene 8270 <370 u <520 u <540 u <470 u <510 u 
Phenanthrene 8270 <370 u <520 u <540 u <470 u <510 u 
Anthracene 8270 <370 u <520 u <540 u <470 u <510 u 
Fluoranthene 8270 <370 u 86 J <540 u <470 u <510 u 
Pyrene 8270 <370 u 86 J <540 u <470 u <510 u 
Benzo (a) anthracene 8270 <370 u <520 u <540 u <470 u <510 u 
bis (2-Elhylhexyl) phlhnlnte 8270 <370 u 180 J 140 J <470 u <510 u 
Chrysene 8270 <370 u <520 u <540 u <470 u <510 u 
Di-n·octyl phthalate 8270 <370 u <520 u <540 u <470 u <510 u 
Benzo (b) fluoranthene 8270 <370 u 56 J <540 u <470 u <510 u 
Benzo (a) pyrene 8270 <370 u <520 u <540 u <470 u <510 u 
lndeno ( 1,2,3-cd) pyrcnc 8270 <370 u <520 u <540 u <470 u <510 u 
Benzo (g,h,i) perylene 8270 <370 u <520 u <540 u <470 u <510 u 

Johnson Controls 
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Polychlorinated Biphenyls (µ.g/kg) 

Aroclor 1248 
Aroclor 1254 

Arnclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 
Cadmium 
Chromium 
Copper 
Lend 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-12 l 

Analytical 
Method No. 

8080 
8080 
8080 

7060 
6010 
6010 
6010 
6010 
7421 
7471 
6010 
7740 
6010 
6010 

9010/9012 

GC/FID 

TABLE 5-SA (Continued) 

S0/GB-26/3 SO/GB-27/1 

<37 u <52 u 
<37 u 44 l 

<37 u <52 u 

6.0 22.0 
16.0 183.0 

<0.56 u <0.79 u 
6.4 66.8 
5.1 62.5 
2.1 12.3 

<0.11 u <0.16 u 
6.4 30.5 

0.27 J 0.60 J 
<l.l u 3.7 
14.5 70.9 B 

<0.56 1.3 

6.7 B 39 B 
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SO/GB-28/1 SO/GB-29/1 SO/GB-30/1 

<54 u <47 u <51 u 
<54 u <47 u <51 u 
<54 u <47 u <51 u 

12.4 5.0 13.I 
91.4 58.1 271 

<0.82 u <0.71 u <0.77 u 
9.7 8.3 51.0 

12.8 12.3 134 

2.6 4.5 13.7 

<0.16 u <0.14 u <0.15 u 
9.9 8.1 54.2 

0.47 J 0.55 l 0.69 l 

2.1 0.93 J 4.5 
32.1 B 27.6 B 121 B 

<0.82 u <0.71 u <0.77 u 

24 B 18 B 43 B 

!0/04/01 



TABLE 5-8A (Continued) 

Analytical 

Volatile Organic Compounds (µg/kg) Method No. SO/GB-31/1 SO/GB-32/1 SO/GB-33/1 SO/GB-34/1 SO/GB-35/1 

Benzene 8240 <10 u NA <10 u NA <15 u 
Chlorobenzene 8240 <10 u NA <10 u NA <15 u 
l, 1-Dichloroethane 8240 <10 u NA <10 u NA <15 u 
1,2-Dichloroethane 8240 <10 u NA <10 u NA <15 u 
1,2-Dichloroethene (total) 8240 <10 u NA <10 u NA <15 u 
Ethylbenzene 8240 <10 u NA <10 u NA <15 u 
Methylene chloride 8240 <10 u NA 9.0 Bl NA 20 B 

Tetrachloroethene 8240 <!O u NA <10 u NA <15 u 
Toluene 8240 <10 u NA <10 u NA <15 u 
Trichloroethene 8240 <10 u NA <10 u NA 48 

Semivolatile Organic Compounds (µg/kg} 

1,4-Dichlorobenzene 8270 <680 u NA <670 u NA <9,700 u 
1,2-Dichlorobenzene 8270 <680 u NA <670 u NA <9,700 u 
Nitrobenzene 8270 <680 u NA <670 u NA <9,700 u 
Naphthalene 8270 <680 u NA <670 u NA <9,700 u 
Dimethyl phthalate 8270 <680 u NA <670 u NA <9,700 u 
Acenaphthylene 8270 <680 u NA <670 u NA <9,700 u 
Fluorene 8270 <680 u NA <670 u NA <9,700 u 
Phenanthrene 8270 <680 u NA <670 u NA <9,700 u 
Anthracene 8270 <680 u NA <670 u NA <9,700 u 
Fluoranthene 8270 <680 u NA 100 J NA <9,700 u 
Pyrene 8270 100 J NA 90 J NA <9,700 u 
Benzo (a) anthracene 8270 <680 u NA <670 u NA <9,700 u 
bis (2-Ethylhexyl) phthalate 8270 300 J NA 87 J NA 52,000 
Chrysene 8270 <680 u NA <670 u NA <9,700 u 
Di-n-octyl phthalate 8270 <680 u NA <670 u NA <9,700 u 
Benzo (b) fluornnthene 8270 72 J NA 83 J NA <9,700 u 
Benzo (a) pyrene 8270 <680 u NA <670 u NA <9,700 u 
Indeno (1,2,3-cd) pyrene 8270 <680 u NA <670 u NA <9,700 u 
Benzo (g,h,i) pery]ene 8270 <680 u NA <670 u NA <9,700 u 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 
Method No. 

8080 
8080 
8080 

7060 
60IO 
60IO 
60IO 
6010 
7421 
7471 
60!0 
7740 
6010 
6010 

90I0/9012 

GC/FID 

TABLE 5-SA (Continued) 

SO/GB-31/1 S0/GB-32/1 

<68 u <67 u 
!IO 150 
<68 u <67 u 

15.9 12.1 
285 183.0 
<1.0 u <l.0 u 
1,580 116 
1,800 397 
37.0 16.4 

<0.21 u <0.20 u 
542 114 
2.1 2.2 

3.5 2.5 
669 B 265 B 

1.7 1.7 

250 B 140 B 
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SO/Gll-33/1 SO/Gll-34/1 SO/GB-35/1 

<67 u 230 1,400 

<67 u <73 u <480 u 
<67 u <73 u <480 u 

l0.4 7.5 7.9 

85.0 253 1,350 

<l.0 u I.I <7.3 u 
40.9 39.2 126,000 

96.0 94.5 75,700 

16.3 23.7 719 

<0.20 u <0.22 u <0.29 u 
32.0 117 53,200 

l.8 2.9 l0.0 

3.1 3.5 12.1 j 

97.0 B 285 B 26,000 B 

2.9 <I.I u 1,180 

62 120 100,000 
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TABLE 5-SA (Continued) 

Analytical 
Volatile Organic Compounds (µg/kg) Method No. SO/GB-36/1 SO/GB-37/3 SO/GB-38/1 SO/GB-39/2 SO/GB-40/C 

Benzene 8240 NA NA <6.5 u NA <5.8 u 
Chlorobenzene 8240 NA NA <6.5 u NA <5.8 u 
1, 1-Dichloroethane 8240 NA NA <6.5 u NA <5.8 u 
1,2-Dichloroethane 8240 NA NA <6.5 u NA <5.8 u 
1,2-Dichloroethene (total) 8240 NA NA <6.5 u NA <5.8 u 
Ethylbenzene 8240 NA NA <6.5 u NA <5.8 u 
Methylene chloride 8240 NA NA <6.5 u NA 3.6 lll 

Tetrachloroethene 8240 NA NA <6.5 u NA <5.8 u 
Toluene 8240 NA NA <6.5 u NA <5.8 u 
Trichloroethene 8240 NA NA <6.5 u NA <5.8 u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 NA NA <430 u NA <380 u 
1,2-Dichlorobenzene 8270 NA NA <430 u NA <380 u 
Nitrobenzene 8270 NA NA <430 u NA <380 u 
Naphthalene 8270 NA NA <430 u NA <380 u 
Dimethyl phthalate 8270 NA NA <430 u NA <380 u 
Acenaphthylene 8270 NA NA <430 u NA <380 u 
Fluorene 8270 NA NA <430 u NA <380 u 
Phenanthrene 8270 NA NA <430 u NA <380 u 
Anthracene 8270 NA NA <430 u NA <380 u 
Fiuoranthene 8270 NA NA <430 u NA <380 u 
Pyrene 8270 NA NA <430 u NA <380 u 
Benzo (a) anthracene 8270 NA NA <430 u NA <380 u 
bis (2-Ethylhexyl) phthalate 8270 NA NA <430 u NA <380 u 
Chrysene 8270 NA NA <430 u NA <380 u 
Di-n-octyl phthalate 8270 NA NA <430 u NA <380 u 
Renzo (b) fluoranthene 8270 NA NA <430 u NA <380 u 
Benzo (a) pyrene 8270 NA NA <430 u NA <380 u 
Indeno (1,2,3-cd) pyr~ne 8270 NA NA <430 u NA <380 u 
Benzo (g,h,i) perylene 8270 NA NA <430 u NA <380 u 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8080 
8080 
8080 

7060 

6010 

6010 

6010 

6010 
7421 
7471 

6010 
7740 
6010 

6010 

9010/9012 

GC/F!D 

TABLE 5-8A (Continued) 

SO/GB-36/1 SO/GB-37/3 

3,800 <47 u 
<900 u <47 u 
<900 u <47 u 

9.4 16.3 

149 52.6 

<0.68 u <0.71 u 
1,300 98.0 
1,050 85.6 
49.8 6.2 

<{).14 u <0.14 u 
735 39.4 
0.27 J <1.4 u 
2.6 2.2 

955 B 108 B 

9.6 <0.71 u 

!IO 17 
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SO/GB-38/1 SO/GB-39/2 SO/GB-40/C 

<43 u 60 <38 u 
<43 u <41 u <38 u 
<43 u <41 u <38 u 

5.8 9.5 3.5 

88.0 89.1 18.0 

<0.65 u <{),62 u <0.58 u 
15.7 34.4 18.1 

12.1 26.1 32.6 

10.3 8.0 5.2 
<{).13 u <{),12 u <0.12 u 
10.7 22.4 15.8 

0.52 J <0.62 u <1.2 u 
<1.3 u 1.5 0.81 J 
69.8 218 B 90.6 

<0.65 u 1.0 <0.58 u 

4.5 JB 22 8.9 B 
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TABLE S-8A (Continued) 

Analytical 

Volatile Organic Compounds (µg/kg) Method No. SO/Gll-41/3 SO/Gll-42/1 SO/Gll-43/3 SO/GB-44/3 SO/Gll-45/1 

Benzene 8240 NA <6.1 u <l.2 u <6.6 u <J.7 u 
Chlorobenzene 8240 NA <6.1 u <1.2 u 4.0 J <l.7 u 
1, 1-Dichloroethane 8240 NA <6.1 u <l.2 u <6.6 u <l.7 u 
1,2-Dichloroethane 8240 NA <6.1 u <l.2 u <6.6 u <l.7 u 
1,2-Dichloroethene (total) 8240 NA <6.1 u <1.2 u <6.6 u <1.7 u 
Ethylbenzene 8240 NA <6.1 u <l.2 u <6.6 u <1.7 u 
Methylene chloride 8240 NA 5.1 J <l.2 u <6.6 u 3.9 J 

Tetrachloroethene 8240 NA <6.1 u <7.2 u <6.6 u <1.1 u 
Toluene 8240 NA <6.1 u 2.8 J 1.3 J <l.7 u 
Trichloroethene 8240 NA <6.1 u <7.2 u <6.6 u <J.7 u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzenc 8270 NA <400 u <9,500 u <8,800 u <510 u 
1,2-Dichlorobenzene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Nitrobenzene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Naphthalene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Dimethyl phthalate 8270 NA <400 u <9,500 u <8,800 u <510 u 
Acenaphthylcne 8270 NA <400 u <9,500 u <8,800 u <5!0 u 
Fluorene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Phenanthrene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Anthracene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Fluoranthene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Pyrene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Benzo (n) unthrncene 8270 NA <400 u <9,500 u <B,800 u <510 u 
bis (2-Ethylhexyl) phthalate 8270 NA 120 J 5,400 J 6,600 J <510 u 
Chrysene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Di-n-octyl phthalate 8270 NA <400 u <9,500 u <8,800 u <510 u 
Benzo (b) fluoranthene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Benzo (a) pyrene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Indeno (1,2,3-cd) pyrene 8270 NA <400 u <9,500 u <8,800 u <510 u 
Benzo (g,h,i) perylene 8270 NA <400 u <9,500 u <8,800 u <510 u 
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Polycblorinated Biphenyls {µg/kg) 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Metals {mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-12 l 

Analytical 
Method No. 

8080 
8080 
8080 

7060 
6010 
6010 
6010 
6010 
7421 
7471 
6010 
7740 
6010 
6010 

9010/9012 

GC/FID 

TABLE 5-SA (Continued) 

SO/GB-41/3 SO/GB-42/1 

<39 u 800 
<39 u <400 u 
<39 u <400 u 

2.0 10.0 
81.7 115 

<0.59 u 0.67 B 
14.l 341 
11.3 320 B 
5.9 15.2 

<0.12 u <0.12 u 
13.6 164 
0.21 J 1.2 J 
<1.2 u 1.6 
32.8 B 461 B 

<0.59 u 1.7 

6.6 68 
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SO/GB-43/3 SO/GB-44/3 SO/GB-45/1 

2,100 2,700 <51 u 
<480 u <880 u <51 u 
<480 u <880 u <51 u 

17.6 6.9 18.6 
82.4 200 81.0 

<0.72 UB <0.66 UB <0.77 u 
449 8,250 69.0 
412 B 5,750 B 38.7 
17.6 59.7 7.4 

<0.14 u <0.13 u <0.15 u 
245 3,260 42.3 
<1.4 u 0.52 l 0.46 I 

1.7 1.6 <1.5 
1,290 B 2,660 B 70.0 

23.2 102 1.2 

4,100 6,000 16 B 
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TABLE 5-8A (Continued) 

Analytical 
Volatile Organic Compounds (µg/kg) Method No. SO/GB-46/1 SO/GB-47/2 SO/GB-48/2 SO/GB-49/2 SO/GB-50/3 

Benzene 8240 <6.4 u <6.4 u <7.0 u <6.2 u <7.2 u 
Chlorobenzene 8240 <6.4 u <6.4 u <7.0 u <6.2 u <7.2 u 
1, 1-Dichloroethane 8240 <6.4 u <6.4 u <7.0 u <6.2 u <7.2 u 
1,2-Dichloroethane 8240 <6.4 u <6.4 u <7.0 u <6.2 u <7.2 u 
1,2-Dichloroethene (total) 8240 <6.4 u <6.4 u <7.0 u <6.2 u <7.2 u 
Ethylbenzene 8240 <6.4 u <6.4 u <7.0 u <6.2 u <7.2 u 
Methylene chloride 8240 <6.4 u <6.4 u 2.4 J 20 <7.2 u 
Tetrachloroethene 8240 <6.4 u <6.4 u <7.0 u <6.2 u <7.2 u 
Toluene 8240 <6.4 u <6.4 u 2.4 J <6.2 u <7.2 u 
Trichloroethene 8240 <6.4 u <6.4 u <7.0 u 3.9 J <7.2 u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 <420 u <420 u <460 u <820 u <470 u 
1,2-Dichlorobenzene 8270 <420 u <420 u <460 u <820 u <470 u 
Nitrobenzene 8270 <420 u <420 u <460 u <820 u <470 u 
Naphthalene 8270 <420 u <420 u <460 u <820 u <470 u 
Dimethyl phthalate 8270 <420 u <420 u <460 u <820 u <470 u 
Acenaphthylene 8270 <420 u <420 u <460 u <820 u <470 u 
Fluorene 8270 <420 u <420 u <460 u <820 u <470 u 
Phenanthrene 8270 43 J <420 u <460 u 100 J <470 u 
Anthracene 8270 <420 u <420 u <460 u <820 u <470 u 
Fluoranthene 8270 47 J <420 u <460 u <820 u <470 u 
Pyrene 8270 68 j <420 u <460 u <820 u 57 J 
Benzo (a) anthracene 8270 <420 u <420 u <460 u <820 u <470 u 
bis (2-Ethylhexyl) phthalate 8270 <420 u <420 u <460 u 890 750 
Chrysene 8270 <420 u <420 u <460 u <820 u <470 u 
Di-n-octy1 phthalate 8270 <420 u <420 u <460 u <820 u 55 J 

Benzo (b) fluoranthene 8270 <420 u <420 u <460 u <820 u <470 u 
Benzo (a) pyrene 8270 <420 u <420 u <460 u <820 u <470 u 
Indeno (1,2,3-cd) pyrene 8270 <420 u <420 u <460 u <820 u <470 u 
Benzo (g,h,i) perylene 8270 <420 u <420 u <460 u <820 u <470 u 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Cyanide {mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 
Method No. 

8080 
8080 
8080 

7060 
6010 
6010 
6010 
6010 
7421 

7471 
6010 
7740 
6010 
6010 

9010/9012 

GC/FID 

TABLE 5-SA (Continued) 

SO/GB-46/1 SO/GB-47/2 

<42 u <42 u 
<42 u <42 u 
<42 u <42 u 

8.4 3.7 
30.8 15.5 
0.64 <0.64 u 
44.6 6.8 
32.0 5.7 
12.3 2.4 

<0.13 u <0.13 u 
17.8 4.1 J 
0.39 J <0.64 u 
<1.3 u <l.3 UB 
107 15.2 B 

<0.64 u <0.64 u 

17 B 8.9 
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SO/GB-48/2 SO/GB-49/2 SO/GB-50/3 

<46 u 2,300 860 

<46 u <820 u <240 u 
<46 u <820 u <240 u 

3.3 6.1 8.3 

33.9 151 181 

<0.70 u <0.62 UB 0.83 

4.4 1,420 188 

2.8 1,980 B 217 

2.0 38.0 17.8 

<0.14 u <0.12 u <0.14 u 
3.3 J 794 !14 

<0.70 u 0.26 J J.O 
0.54 JB 1.5 <l.4 u 
15.2 B 1,640 B 246 

<0.70 u 27.8 4.3 

19 830 180 B 
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TABLE 5-8A (Continued) 

Analytical 
Volatile Organic Compounds (µg/kg) Method No. TB/1-24/94 . TB/2-2/94 TB/2-6/94 TB/2-7/94 TB/l-26/94 

Benzene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Chlorobenzene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
1, 1-Dichloroethane 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
1,2-Dichloroethane 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
1,2-Dichloroethene (total) 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Ethylbenzene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Methylene chloride 8240 6.7 1.5 lB 1.4 BJ 1.3 BJ <5.0 u 
Tetrachloroethene 8240 <5.0 u <5.0 u 2.l j 6.1 <5.0 u 
Toluene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Trichloroethene 8240 3.3 J <5.0 u <5.0 u <5.0 u <5.0 u 

Semivolatile Organic Compounds (µg/kg) 

l ,4-Dichlorobenzene 8270 NA NA NA NA NA 
1,2-Dichlorobenzene 8270 NA NA NA NA NA 
Nitrobenzene 8270 NA NA NA NA NA 
Naphthalene 8270 NA NA NA NA NA 
Dimethyl phthalate 8270 NA NA NA NA NA 
Acenaphthylene 8270 NA NA NA NA NA 
Fluorene 8270 NA NA NA NA NA 
Phenanthrene 8270 NA NA NA NA NA 
Anthracene 8270 NA NA NA NA NA 
Fluoranthene 8270 NA NA NA NA NA 
Pyrene 8270 NA NA NA NA NA 
Benzo (a) anthracene 8270 NA NA NA NA NA 
bis (2-Ethylhexyl) phthalate 8270 NA NA NA NA NA 
Chrysene 8270 NA NA NA NA NA 
Di-n-octyl phthalate 8270 NA NA NA NA NA 
Benzo (b) fluoranthene 8270 NA NA NA NA NA 
Benzo (a) pyrene 8270 NA NA NA NA NA 
Indeno (1,2,3-cd) pyrene 8270 NA NA NA NA NA 
Benzo (g,h,i) perylene 8270 NA NA NA NA NA 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor I 248 
Aroclor 1254 
Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lend 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/k:g) 

Johnson Controls 
20209-020-121 

Analytical 
Method No. 

8080 
8080 
8080 

7060 
6010 
6010 
60IO 
6010 
7421 
7471 
6010 
7740 
6010 
6010 

90!0/9012 

GC/FID 

TABLE 5-SA (Continued) 

TB/1-24/94 TB/2-2/94 TB/2-6/94 TB/2-7/94 TB/1-26/94 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
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TABLE 5-SA {Continued) 

Analytical 
Volatile Organic Compounds (µg/kg) Method No. TB/2-3/94 FB/GB-3/2 FB/GB-14/1 FB/GB-23/2 FB/GB-32/1 

Benzene 8240 <5.0 u <5.0 u <5 u <5.0 u <5.0 u 
Chlorobenzene 8240 <5.0 u <5.0 u <5 u <5.0 u <5.0 u 
1, 1-Dichloroethane 8240 <5.0 u <5.0 u <5 u <5.0 u <5.0 u 
1,2-Dichloroethane 8240 <5.0 u <5,0 u <5 u <5.0 u <5.0 u 
1,2-Dichloroethene (total) 8240 <5.0 u <5.0 u <5 u <5.0 u <5.0 u 
Ethylbenzene 8240 <5.0 u <5.0 u <5 u <5.0 u <5.0 u 
Methylene chloride 8240 1.3 JB <5.0 u l.3 JB I.] JB <5.0 u 
Tetrachloroethene 8240 <5.0 u <5.0 u <5 u <5.0 u <5.0 u 
Toluene 8240 <5.0 u <5.0 u <5 u <5.0 u <5.0 u 
Trichloroethene 8240 <5.0 u <5.0 u <5 u <5.0 u <5.0 u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 NA <10 u <10 u <10 u <10 u 
1,2-Dichlorobenzene 8270 NA <10 u <IO u <10 u <10 u 
Nitrobenzene 8270 NA <10 u <10 u <10 u <10 u 
Naphthalene 8270 NA <10 u <10 u <10 u <10 u 
Dimethyl phthalate 8270 NA <10 u <10 u <10 u <10 u 
Acenaphthylene 8270 NA <10 u <10 u <10 u <10 u 
Fluorene 8270 NA <10 u <10 u <10 u <10 u 
Phenanthrene 8270 NA <10 u <10 u <10 u <10 u 
Anthracene 8270 NA <10 u <10 u <10 u <10 u 
Fluoranthene 8270 NA <10 u <10 u <10 u <10 u 
Pyrene 8270 NA <10 u <10 u <10 u <10 u 
Benzo (a) anthracene 8270 NA <10 u <10 u <10 u <10 u 
bis (2-Ethylhexyl) phthalate 8270 NA <10 u <IO u <10 u 7.1 JB 
Chrysene 8270 NA <10 u <10 u <IO u <10 u 
Di-n-octyl phthalate 8270 NA <10 u <10 u <10 u <10 u 
Benzo (b) fluoranthene 8270 NA <10 u <10 u <10 u <10 u 
Benzo (a) pyrene 8270 NA <10 u <10 u <10 u <10 u 
lndeno (1,2,3-cd) pyrene 8270 NA <IO u <10 u <10 u <10 u 
Benzo (g,h,i) perylene 8270 NA <10 u <10 u <10 u <10 u 
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TABLE 5-8A (Continued) 

Analytical 
Polychlorinated Biphenyls (µglkg) Method No. 

Aroclor 1248 8080 
Aroclor 1254 8080 
Aroclor 1260 8080 

Metals (mg/kg) 

Arsenic 7060 
Barium 6010 
Cadmium 6010 
Chromium 6010 
Copper 6010 
Lead 7421 
Mercury 7471 
Nickel 6010 
Selenium 7740 
Silver 6010 
Zinc 6010 

Cyanide (mg/kg) 9010/9012 

Total Cbromatographable Organics (mg/kg) GC/FID 

U = Compound analyzed for but not detected above reporting limit 
J = Result is detected below the reporting limit or is an estimated concentration 
B = Detected in method blank 
NA= Not analyzed 
Sample collected by Dames & Moore in January 1994 

TB/2-3/94 FB/GB-3/2 

NA <1.0 u 
NA <1.0 u 
NA <1.0 u 

NA <0.0050 U 
NA <0.0010 U 
NA <0.0050 U 
NA <0.010 u 
NA 0.0084 J 
NA <0.0050 U 
NA <D.00020 U 
NA <D.040 u 
NA <0.0050 U 
NA 0.0034 J 
NA 0.045 JB 

NA <0.010 u 

NA <0.10 u 

FB/GB-14/1 

<1.0 u 
<1.0 u 
<1.0 u 

<0.0050 U 
<0.0010 U 
<0.0050 U 
<0.010 u 
<0.020 u 

<0.0050 U 
<0.00020 U 
<0.040 u 

<0.0050 U 
<0.010 u 
<0.020 u 

<0.010 u 

<0.10 u 

SW-846 -Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods, Third Edition, EPA, September 1986 

Johnson Controls 
20209-020-12 l Page 24 of 24 

FB/GB-23/2 FB/GB-32/1 

<1.0 u <1.0 u 
<1.0 u <1.0 u 
<1.0 u <l.0 u 

<0.0050 U <0.0050 U 
<0.010 u <0.010 u 

<0.0050 U <0.0050 U 
<0.010 u <0.010 u 
<0.020 u 0.0082 J 
<D.0050 U <0.0050 U 

<0.00020 U <D.00020 U 
<0.040 u <0.040 u 

<0.0050 U <0.0050 U 
<0.010 u 0.0040 J 
<0.020 u 0.012 JB 

<0.010 u 0.013 

<0.10 u <0.10 u 

10/04/01 



TABLES-9 

SUMMARY OF GROUNDWATER SAMPLE ANALYSES 
PHASE I RF! 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, Ml CID GAN 

Groundwater SamEle I.D. 
Method GW/MW-ll4 

Parameter No. GW/MW-Al GW/MW-A2 GW/MW-A3 GW/MW-A4 GW/MW-B1 GW/MW-ll2 GW/MW-B3 (dup/MW-ll3) 

Total Metals (mg/L) 

Antimony (Appendix IX) 6010 NR NR NR NR 

Arsenic 7060 0.IO 0.0049 J 0.03 0.019 0.0088 0.016 0.0057 0.07 
Barium 6010 0.12 0.17 0.13 0.27 0.14 0.17 0.2 0.2 

Cadmium 6010 
Chromium 60!0 0.016 0.01 l 0.12 0.039 0.Dl5 0.043 0.037 

Cobalt (Appendix IX) 6010 NR NR 0.0072 J NR NR 

Copper 60!0 0.016) 0.015 J 0.14 0.017 J 0.0llJ 0.11 0.1 
Lead 7421 0.017 0.0045 J 0.0087 0.04 

Nickel 6010 0.016 J 0.0097 J 0.17 0.074 0.015 J 0.23 0.22 

Selenium 7740 0.0044 J 
Silver 6010 0.0036 J 0.0023 J 
Vanadium (Appendix IX) 6010 0.0055 J NR NR 0.0067 J 0.014 NR NR 

Zinc 6010 0.067 0.24 0.12 0.042 0.085 0.079 

Dissolved Metals {rng/L) 

Antimony (Appendix IX) 6010 0.022 J 0.027 J NR NR 0.021 J NR NR 
Arsenic 7060 0.087 0.0048 J 0.023 0.0077 0.0079 0.014 
Barium 6010 0.11 0.17 0.11 0.1 0.11 0.13 0.15 0.15 
Nickel 6010 0.0091 J 0.00921 0.043 0.17 0.16 
Silver 6010 0.0071 J 
Thallium (Appendix IX) 7841 NR NR NR NR 
Vanadium (Appendix IX) 6010 NR NR NR NR 
Zinc 6010 0.0078 J 0.016 J 0.010) 0.0054 J 0.047 0.022 0.019 J 0.021 

Dioxin/Furans (ng/L) 8280 NR NR NR NR 

Pesticides/PCB, (µg/L) 8080 NR NR NR NR 

Herbicides (µg/L) 8150 NR NR NR NR 

Extractable Petroleum Hydrocarbons (mg/L) 

Total chromatographable organics GC/FID NR NR 0.62t 0.050 Jt NR NR 0.1 lt 0.IOt 

Johnson Controls 
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Parameter 
Volatile Organics (µg/L) 

Acetone (Appendix IX) 
Benzene 
Carbon Disulfide (Appendix IX) 
Chlorobenzene 
Chloroform 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Methylene Chlroide 
1, 1, 1-Trichloroethane 
Trichloroethene 
Vinyl Chloride 

Halogenated Volatile Organics (µg/L) 
Vinyl chloride 
Trichloroethene 

Aromatic Volatile Organics (µg/L) 
Benzene 

Semivolatile Organics (µg/L) 
1,4-Dichlorobenzene 
2-Acetylaminofluorene (Appendix IX) 
Benzyl alcohol (Appendix IX) 

Naphthalene 
Diethyl phthalate 
3-Methylcholanthrene (Appendix IX) 

3,4-Methylphenol (Appendix IX) 
Di-n-Butylphthalnte 
bis(2-Ethylhexyl)Phthalate 
Di-n-Octyl Phthalate 
N-Nitrosodimethylamine 

Others (mg/L) 

Cyanide 
Sulfide (Appendix IX) 

Johnson Controls 
20209-020-121 

TABLE ~~9 (Continued) 

Method 
No. GW/MW-Al GW/MW-A2 GW/MW-A3 

8240 
1.9 J NR 

NR 
7.5 

8010 
8010 

8020 0.61 0.53 

8270 

NR 
NR 

NR 
NR 

1.3 BJ 
3.4BJ 1.7 l 

9010/9020 0.13 

376.2 Mod 0.053 NR 

Page 2 of 8 

Groundwater SamEle I.D. 
GW/MW-B4 

GW/MW-M GW/MW-Bl GW/MW-B2 GW/MW-B3 (dup/MW-B3) 

NR 35 J NR NR 

NR NR NR 

17 J I.SJ l.7J 

390 82 83 

8.0J 
1.3 J I.OJ 

50 68 74 

110 25 16 

110 16 11 
56 64 61 

NR NR NR 
NR NR NR 

NR NR NR 
NR NR NR 

1.8 J 1.5 J 1.6 J 

1.3 j 3.4J l.l J 1.5 J 

0.039 
NR 0.13 NR NR 

10/04/01 



TABLE 5-9 (Continued) 

Groundwater Sample I.D. 

Method MW-C3 

Parameter No. GW/MW-C! GW/MW-C2 (dup/MW-C2) GW/MW-EI GW/MW-E2 GW/MW-Fl GW/MW-F2 GW/MW-F3 GW/MW-F4 

Total Metals (mg/L) 

Antimony (Appendix IX) 6010 0.087 NR NR 
Arsenic 7060 0.019 0.016 0.013 0.0079 0.027 0.014 0.027 0.23 

Barium 6010 0.30 0.16 0.16 0.18 0.16 0.28 0.035 0.83 0.44 

Cadmium 6010 0.0032 J 

Chromium 6010 0.049 O.QI 0.012 0.02 0.054 0.0087 J 0.027 0.27 

Cobalt {Appendix IX) 6010 0.013 0.012 NR NR 
Copper 60!0 I.] 0.0075 J 0.0091 J 0.010 J 0.02 0.063 0.0086 J 0.034 0.7 

Lead 7421 0.017 0.0079 0.016 O.Oll 0.1 

Nickel 6010 1.6 0.0069 J O.QIJ 0.013 J 0.015 J 0.053 0.052 0.28 

Selenium 7740 
Silver 6010 0.0029 J 0.0042 J 0.0062 J 

Vanadium (Appendix IX) 6010 0.036 0.0042 J 0.0046 J 0.0042 J 0.0099 J 0,047 0.0045 J NR NR 
Zinc 6010 0.19 0.043 0.14 0.022 0.12 2.l 

Dissolved Metals (mg/L) 

Antimony (Appendix IX) 6010 O.OZ5J 0.031 J 0.021 I 0.0231 NR NR 
Arsenic 7060 0.0044 J 0.012 0.012 0.0085 0.0084 0.0044 J 0.016 0.026 

Barium 6010 0.17 0.15 0.15 0.16 0.15 0.18 0.033 0.78 0.11 

Nickel 6010 LO 0.0191 0.0092 J 
Silver 6010 0.0052 J 
Thallium (Appendix IX) 7841 NR NR 
Vanadium (Appendix IX) 6010 NR NR 
Zinc 60IO 0.061 J 0.013 J 0.012 J 0.0042 J 0.067 O.Oll J 0.0!1 J O.Oll J 

Dioxin/Furans (ng/L) 8280 NR NR 

Pesticides/PCBs {µg/L} 8080 NR NR 

Herbicides (µg/L) 8150 NR NR 

Extractable Petroleum Hydrocarbons (mg/L) 

Total chromatographable organics GC/F!D NR NR NR NR NR NR NR 0.Slt 0.16t 

Johnson Controls 
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Parameter 
Volatile Organics (µg/L) 

Acetone (Appendix IX) 
Benzene 
Carbon Disulfide (Appendix IX) 
Chlorobenzene 

Chloroform 
1, 1-Dichloroethane 
l,2-Dichloroethene (total) 

Methylene Chlroide 
I, l, I-Trichloroethane 
Trichloroethene 
Vinyl Chloride 

Halogenated Volatile Organics (µg/L) 

Vinyl chloride 

Trichloroethene 

Aromatic Volatile Organics (µg/L) 
Benzene 

Semivolatile Organics (µg/L) 
1,4-Dichlorobenzene 
2-Acetylaminofluorene (Appendix IX) 
Benzyl alcohol (Appendix IX) 

Naphthalene 
Diethyl phthalate 
3-Methylcholanthrene (Appendix IX) 
3,4-Methylphenol (Appendix IX) 
Di-n-Butylphthalate 
bis(2-Ethylhexyl)Phthalate 

Di-n-Octyl Phthalate 

N-Nitrosodimethylamine 

Others (mg/L) 
Cyanide 
Sulfide (Appendix IX) 

Johnson Controls 
20209-020- I 2 I 

Method 
No. GW/MW-Cl 

8240 

45BJ 

61 

5.1 J 
640 

8010 
8010 600 

8020 

8270 

I.OJ 

9010/9020 0.31 
376.2 Mod 

TABLE 5-9 (Continued) 

Groundwater Sample I.D. 

GW/MW-C3 
GW/MW-C2 (dup/MW-C2) GW/MW-El GW/MW-E2 GW/MW-Fl GW/MW-F2 GW/MW-F3 GW/MW-F4 

3.0BJ NR NR 

3.5 J NR NR 
2.6J 

1.8 BJ 

1.8 

9.8 J 
NR NR 

5.1 J NR NR 
3.4J 
2.3 J 

7.2 J 
1.6 J 2.6 J 1.5 J 

6.1 BJ 1.6 BJ 1.3BJ 1.1 J 11 

3.7 Bl 

0.066 

4.7 0.06 NR NR 

Page 4 of 8 I0/04/01 



TABLE 5-9 (Continued) 

Groundwater Samele I.D. 
Method GW/MW-GS 

Parameter No. GW/MW-Gl GW/MW-G2 GW/MW-G3 (dup/MW-G3) GW/MW-G4 GW/MW-Jl GW/MW-J2 GW/MW-BCK-2 
Total Metals (mg/L) 

Antimony (Appendix IX) 6010 NR NR 
Arsenic 7060 0.09 0.0045 J 0.015 0.016 0.01 0.0064 J 0.021 0.0096 
Barium 6010 0.61 0.082 0.28 0.28 0.34 0.12 0.27 0.19 
Cadmium 60!0 
Chromium 6010 0.057 0.014 0.013 0.012 0.059 0.021 0.014 
Cobalt (Appendix IX) 60!0 0.021 NR NR 0.02 0.0043 J 0.0070 J 
Copper 6010 0.069 0.0093 J 0.012 J 0.015 J 0.056 0.43 0.014 J 
Lead 7421 0.028 0.022 0.006 
Nickel 6010 0.06 0.011 J 0.014 J 0.014 J 0.058 0.036 J 0.029 J 0.0040 J 
Selenium 7740 0.0040 J 
Silver 6010 0.0056 J 0.0024 J 
Vanadium (Appendix IX) 6010 0.078 0.0093 J NR NR 0.062 0.016 0.013 0.0050 J 
Zinc 6010 0.18 O.Q25 0.081 0.052 0.13 

Dissolved Metals (mg/L} 

Antimony (Appendix IX) 6010 0.023 J NR NR 0.022 J 
Arsenic 7060 0.051 0.0094 O.ot O.Dl5 0.011 
Barium 6010 0.39 0.06 0.26 0.26 0.17 0.067 0.24 0.19 
Nickel 6010 0.0046 J 
Silver 6010 
Thallium (Appendix IX) 7841 NR NR 
Vanadium (Appendix IX) 6010 0.0048 J NR NR 
Zinc 6010 0.027 0.0067 J O.D38 0.032 O.Oll J 

Dioxin/Furans (ng/L) 8280 NR NR 

Pestlcldes/l'CBs (µg/L) 8080 NR NR 

Herbicides (µg/L) 8150 NR NR 

Extractable Petroleum Hydrocarbons (mg/L) 

TOtaI chromatographable organics GC/F!D NR NR NR NR NR NR 

Johnson Controls 
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Parameter 
Volatile Organics (µg/L) 

Acetone (Appendix IX) 
Benzene 
Carbon Disulfide (Appendix IX) 
Chlorobenzene 
Chlorofonn 
1, 1-Dichloroethane 
1,2-Dichloroethene (total) 
Methylene Chlroide 
I, I, I -Trichloroethane 
Trichloroethene 
Vinyl Chloride 

Halogenated Volatile Organics (µg/L) 
Vinyl chloride 
Trichloroethene 

Aromatic Volatile Organics (µg/L) 
Benzene 

Semivolatile Organics (µg/L) 
1,4-Dichlorobenzene 
2-Acetylaminofluorene (Appendix IX) 
Benzyl alcohol (Appendix IX) 
Naphthalene 
Diethyl phthalate 
3-Methylcholanthrene (Appendix IX) 
3,4-Methylphenol (Appendix IX) 
Di-n-Butylphthalate 
bis(2-Ethylhexyl)Phthalate 
Di-n-Octyl Phthalate 
N-Nitrosodimethylamine 

Others (mg/L) 
Cyanide 
Sulfide (Appendix IX) 

Johnson Controls 
20209-020-121 

Method 
No. GW/MW-Gl 
8240 

2.8 BJ 
1.2 J 

8010 
8010 

8020 1.1 

8270 

3.0J 

90I0/9020 
376.2 Mod 

TABLE 5.9 (Continued) 

Groundwater Sam}!le I.D. 
GW/MW-GS 

GW/MW-G2 GW/MW-G3 (dup/MW-G3) GW/MW-G4 GW/MW-Jl GW/MW-J2 GW/MW-BCK-2 

NR NR 3.7 BJ 

NR NR 1.7 J 

2.1 J 
3.0J 

2.0 BJ 1.4 BJ 1.4 BJ 

6.4) 

6.3 

NR NR 1.3 J 
NR NR 

I.OJ 

!.I BJ 
1.3 J 6.8J 1.2 J l.4BJ 1.3 BJ 

1.9 J 

1.6 0.19 
NR NR 

Page.6 of8 10/04/01 



TABLE 5.9 (Continued) 

Groundwater SamEle I.D. 
Method 

Parameter No. GWIFB-1 GWIFB-2 GW/FB-3 

Total Metals (mg/L} 

Antimony (Appendix IX) 6010 NR 
Arsenic 7060 
Barium 6010 
Cadmium 6010 
Chromium 6010 
Cobalt (Appendix IX) 6010 NR 
Copper 6010 0.0072J 0.0073 J 0.0042 J 
Lead 7421 
Nickel 6010 
Selenium 7740 
Silver 60!0 
Vanadium (Appendix IX) 6010 NR 
Zinc 60!0 0.011 J 0.010 J 

Dissolved Metals (mg/L) 

Antimony (Appendix IX) 6010 0.032 J 0.025 J NR 
Arsenic 7060 
Barium 6010 
Nickel 6010 
Silver 6010 0.0029 J 
Thallium (Appendix IX) 7841 NR 
Vanadium (Appendix IX) 60!0 NR 
Zinc 6010 

Dioxin/Furans (ng/L} 8280 NR 

Pesticides/PCBs (µg/L) 8080 NR 

Herbicides (µg/L) 8150 NR 

Extractable Petroleum Hydrocarbons (mg/L) 

Total chromatographable organics GC/FID NR NR 0.51t 

Johnson Controls 
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Parameter 
Volatile Organics (µg/L) 

Acetone (Appendix IX) 
Benzene 
Carbon Disulfide (Appendix IX) 

Chlorobenzene 
Chloroform 
1, 1-Dichloroethane 

1,2-Dichloroethene (total) 
Methylene Chlroide 
1, 1, I-Trichloroethane 
Trichloroethene 
Vinyl Chloride 

Halogenated Volatile Organics (µg/L) 

Vinyl chloride 
Trichloroethene 

Aromatic Volatile Organics (µg/L) 

Benzene 

Semivolatile Organics (µg/L) 

1,4-Dichlorobenzene 
2-Acetylaminofluorene (Appendix IX) 
Benzyl alcohol (Appendix IX) 

Naphthalene 
Diethyl phthalate 
3-Methylcholanthrene (Appendix IX) 
3,4-Methylphenol (Appendix IX) 
Di-n-Butylphthalate 
bis(2-Ethylhexyl)Phthalate 

Di-n-Octyl Phthalate 
N-Nitrosodimethylamine 

Others (mg/L) 

Cyanide 
Sulfide (Appendix IX) 

- = Not detected above minimum detection limits 

Method 
No. 

8240 

8010 
80!0 

8020 

8270 

9010/9020 
376.2Mod 

TABLE 5.9 (Continued) 

NR = Not required; B = Detected in method blank; J = Detected below the reporting limit or estimated concentration 

Groundwater Sam,ele I.D. 

GW/FB-1 GW/FB-2 

l.l J 

1.2 J 

1.2 J 
1.7 BJ 

14 

GW/FB-3 

NR 

NR 

NR 
NR 

NR 
NR 

8.3 J 

NR 

Analyses perfonned by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) Samples collected by Dames & Mo6re in April - May, 1991 

Johnson Controls 
20209-020-121 Page 8 of 8 10/04/01 



TABLES-10 

SUMMARY OF GROUNDWATER SAMPLE ANALYSES· PHASE II RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICIDGAN 

Parameter Analytical 
Dissolved Metals (mg/L) Method No. GWIMW-BCK-1 GWIMW-BCK-2 GWIMW-BCK-3 

Antimony 6010 <0.060 u NA <0.060 u 
Arsenic 7060 0.0043 J 0.014 0.0060 

Barium 6010 0.19 0.18 0.13 

Beryllium 6010 <0.0020 u NA <0.0020 u 
Cadmium 6010 <0.0050 u <0.0050 u <0.0050 UB 

Chromium 6010 <0.010 u <0.010 u <0.010 u 
Cobalt 6010 <0.010 u NA 0.0053 J 

Copper 6010 <0.020 u <0.020 u <0.020 u 
Lead 7421 <0.0050 u <0.010 u <0.0050 u 
Mercury 7470 <0.00020 u <0.00020 u <0.00020 u 
Nickel 6010 <0.040 u <0.040 u <0.040 u 
Selenium 7740 <0.0050 u 0.0035 J <0.010 u 
Silver 6010 <0.010 u <0.010 u <0.010 u 
Tin 6010 <0.10 u NA <0.10 u 
Vanadium 6010 <0.0IO u NA <0.0IO u 
Zinc 60!0 0.019 J 0.025 0.0092 J 

Pesticides/PCB, (µg/L) 

Aroclor 1248 8080 <1.0 u NA <1.0 u 

Herbicides (µg/L) 8150 <0.17-1.2 U NA <0.17-1.2 U 

Volatile Organic Compounds (µg/L) 

Acetone 8240 <10 u NA <IO u 
Carbon disulfide 8240 8.8 NA 13 
Carbon tetrachloride 8240 <5.0 u <5.0 u <5.0 u 
Chlorobenzene 8240 <5.0 u <5.0 u <5.0 u 
1,1-Dichloroethane 8240 <5.0 u <5.0 u <5.0 u 
1,2-Dichloroethene (total) 8240 <5.0 u <5.0 u <5.0 u 
Methylene chloride 8240 <5.0 u 2.6 JB <5.0 u 
Tetrachloroethene 8240 <5.0 u <5.0 u <5.0 u 
Trichloroethene 8240 <5.0 u <5.0 u <5.0 u 
Vinyl chloride 8240 <10 u <10 u <10 u 

Johnson Controls 
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Parameter 
Halogenated Organic Compounds (µg/L) 

Vinyl chloride 
1, 1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Trichloroethene 
Chlorobenzene 

Aromatic Organic Compounds (µg/L) 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes (totaJ) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Semivolatile Organic Compounds (µg/L) 

Di-n-butyl phthalate 
1,2-Dichlorobenzene 
Naphthalene 
Fluorene 
Phenol 
bis (2-Ethylhexyl) phthalate 
2-Methylnaphthalene 

Others (mg/L) 

Johnson Controls 
20209-020-121 

Cyanide 
Sulfide, totaJ 

TABL~ 5-10 (Continued) 

Analytical 
Method No. GW/MW-BCK-1 

8010 <1.0 u 
8010 <0.50 u 
8010 <0.50 u 
8010 <0.50 u 
8010 <1.0 u 
8010 <0.50 u 
8010 <2.0 u 

8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 

8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 

9010/9012 <0.010 u 
376.2 0.10 

Page 2 of22 

GW/MW-BCK-2 GW/MW-BCK-3 

<1.0 u <LO u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<1.0 u <1.0 u 

<0.50 u <0.50 u 
<2.0 u <2.0 u 

<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
0.81 <0.50 u 

<0.50 u <0.50 u 

<10 u <10 u 
<10 u <10 u 
<10 u <10 u 
<10 u <10 u 
<10 u <10 u 
8.1 JB <10 u 
NA <10 u 

0.013 B <0.010 u 
NA <0.050 u 

10104/01 



TABLE 5-10 (Continued) 

Parameter Analytical GW/MW-A4/l 
Dissolved Metals (mg/L) Method No. GW/MW-Al/1 GW/MW-A211 GW/MW-A3/l GW/MW-A4/1 (Dup) 

Antimony 6010 NA NA NA NA NA 
Arsenic 7060 0.098 0.0096 0.023 0.0049 J 0.0049 J 
Barium 6010 0.11 0.16 0.13 0.033 0.033 
Beryllium 6010 NA NA NA NA NA 
Cadmium 6010 <0.0050 u <0.0050 u <0.0050 u <0.0050 u <0.0050 u 
Chromium 6010 <0.010 u <0.010 u <0.010 u <0.010 u <0.010 u 
Cobalt 6010 NA NA NA NA NA 
Copper 6010 <0.020 u <0.020 u <0.020 u <0.020 u <0.020 u 
Lead 7421 <0.0050 u 0.0010 J <0.0050 u <0.0050 U <0.0050 U 
Mercury 7470 <0.00020 u <0.00020 u <0.00020 u <0.00020 U <0.00020 U 
Nickel 6010 <0.040 u <0.040 u <0.040 u <0.040 u <0.040 u 
Selenium 7740 <0.010 u 0.0034 J <0.010 u 0.0033 J 0.0034 J 
Silver 6010 <0.010 u <0.010 u <0.010 u <0.010 u <0.010 u 
Tin 6010 NA NA NA NA NA 
Vanadium 6010 NA NA NA NA NA 
Zinc 6010 0.017 J 0.027 0.014 J O.Dl5 J 0.014 J 

Pesticides/PCBs (µg/L) 

Aroclor 1248 8080 NA NA NA NA NA 

Herbicides (µg/L} 8150 NA NA NA NA NA 

Volatile Organic Compounds (µg/L) 

Acetone 8240 NA NA NA NA NA 
Carbon disulfide 8240 NA NA NA NA NA 
Carbon tetrachloride 8240 <5.0 u 1.3 J 1.5 J <5.0 u <5.0 u 
Chlorobenzene 8240 6.8 2.0 J 9.8 <5.0 u <5.0 u 
1, l ·Dichloroethane 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
1,2·Dichloroethene (total) 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Methylene chloride 8240 I.I BJ 1.1 BJ <5.0 u 2.6 JB 2.5 JB 
Tetrachloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Trichloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Vinyl chloride 8240 <ID u <10 u <10 u <10 u <10 u 

Johnson Controls 
20209-020-121 Page 3 of 22 10/04/01 



Parameter 
Halogenated Organic Compounds (µg/L) 

Vinyl chloride 
1, 1-Dichloroethene 
1,1-Dichloroethane 
trans- l ,2-Dichloroethene 
trans-1,3-Dichloropropene 
Trichloroethene 
Chlorobenzene 

Aromatic Organic Compounds {µg/L) 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes {total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Semivolatile Organic Compounds (µg/L) 

Di-n-butyl phthalate 
1,2-Dichlorobenzene 
Naphthalene 
Fluorene 
Phenol 
bis (2-Ethy1hexyl) phthalate 
2-MethylnaphthaJene 

Others (mg/L) 

Johnson Controls 
20209-020-l 2 l 

Cyanide 
Sulfide, total 

Analytical 
Method No. 

8010 
80IO 
8010 
8010 
8010 
8010 
8010 

8020 
8020 
8020 
8020 

8020 
8020 

8020 
8020 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

9010/9012 
376.2 

TABLE 5-10 {Continued) 

GW/MW-Al/1 GW/MW-A2/1 

<LO u <1.0 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<1.0 u <1.0 u 

<0.50 u <0.50 u 
5.0 <2.0 u 

0.83 <0.50 u 
0.67 <0.50 u 
5.2 <0.50 u 

0.61 <0.50 u 
!.8 <0.50 u 

0.77 0.49 J 
2.3 0.95 

0.74 <0.50 u 

<10 u <10 u 
<10 u <10 u 
<IO u <10 u 
<10 u <10 u 
<10 u <10 u 
2.6 JB 5.4 JB 
NA NA 

0.033 B 0.014 B 
NA NA 
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GW/MW-A411 

GW/MW-A3/I GW/MW-A4/1 (Dup) 

<1.0 u <1.0 u <1.0 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<1.0 u <1.0 u <1.0 u 

<0.50 u <0.50 u <0.50 u 
5.3 <2.0 u <2.0 u 

0.41 J <0.50 u <0.50 u 
0.25 J <0.50 u <0.50 u 
5.5 <0.50 u <0.50 u 

<0.50 u <0.50 u <0.50 u 
0.31 J 0.32 J 0.31 J 

<0.50 u <0.50 u <0.50 u 
1.2 <0.50 u 6.7 

0.32 J 0.30 J <0.50 u 

<10 u <10 u <10 u 
<10 u <10 u <10 u 
<10 u <10 u <10 u 
<10 u <10 u <10 u 
<10 u <10 u <10 u 
<10 u 1.4 JB <10 u 
NA NA NA 

0.54 B 0.083 B 0.089 B 
NA NA NA 

10104101 



TABLE 5-10 (Continued) 

Parameter Analytical 
DissoJved Metals (mg/L) Method No. GW/MW-Bl GW/MW-B2 GW/MW-ll3 GW/MW-B4/I 

Antimony 6010 <0.060 u <0.060 u <0.060 u 0.018 J 
Arsenic 7060 0.0089 0.014 0.0036 J 0.0036 J 
Barium 6010 0.18 0.14 0.24 0.10 

Beryllium 6010 <0.0020 u <0.0020 U <0.0020 U <0.0020 U 

Cadmium 6010 <0.0050 u <0.0050 U 0.0053 <0.0050 U 

Chromium 6010 <0.010 u <0.010 u <0.010 u <0.010 u 
Cobalt 6010 NA NA NA <0.010 u 
Copper 6010 <0.020 u <D.020 u <0.020 u <0.020 u 
Lead 7421 <0.0050 u <0.0050 U <0.0050 U <0.0050 U 

Mercury 7470 <0.00020 u <0.00020 U <0.00020 U <0.00020 U 

Nickel 6010 0.096 <0.040 u 0.21 <0.040 u 
Selenium 7740 0.0028 J 0.0024 J 0.0030 J <0.010 u 
Silver 6010 <0.010 u <0.010 u <0.010 u <0.010 u 
Tin 6010 <0.10 u <0.10 u <0.10 u <0.10 u 
Vanadium 6010 <0.010 u <0.010 u <0.010 u 0.0045 J 

Zinc 6010 O.D35 0.014 J 0.Dl5 J 0.012 J 

Pesticides/PCBs (µg/L) 

Arocior 1248 8080 NA NA NA <1.0 u 

Herbicides (µg/L) 8150 NA NA NA <0.17-1.2 U 

Volatile Organic Compounds (µ.g/L) 

Acetone 8240 NA NA NA 33 

Carbon disulfide 8240 NA NA NA <5.0 u 
Carbon tetrachloride 8240 <25 u <5.0 u <25 u <5.0 u 
Chlorobenzene 8240 <25 u <5.0 u <25 u <5.0 u 
1,l·Dichloroethane 8240 15 J <5.0 u <25 u <5.0 u 
1,2·Dichloroethene (total) 8240 480 <5.0 u 530 1.5 J 
Methylene chloride 8240 <25 u <5.0 u <25 u <5.0 u 
Tetrachloroethene 8240 <25 u <5.0 u <25 u <5.0 u 
Trichloroethene 8240 70 <5.0 u 74 <5.0 u 
Vinyl chloride 8240 130 <ID u 400 <10 u 

Johnson Controls 
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Parameter 
Halogenated Oi-ganic Compounds (µg/L) 

Vinyl chloride 
1, 1-Dichloroethene 
1, 1-Dichloroethane 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Trichloroethene 
Chlorobenzene 

Aromatic Organic Compounds (µg/L) 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Semivolatile Organic Compounds (µg/L) 

Di-n-butyl phthalate 
1,2-Dichlorobenzene 
NaphthaJene 
Fluorene 
Phenol 
bis (2-Ethylhexyl) phthalate 
2-MethylnaphthaJene 

Others (mg/L) 

Cyanide 
Sulfide, total 

Johnson Controls 
20209-020-121 

TABLE 5al0 (Continued) 

Analytical 
Method No. GW/MW-Bl 

8010 120 
8010 3.1 l 
8010 14 
8010 32 
8010 <10 u 
8010 77 
8010 <20 u 

8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 0.31 J 

8270 1.6 l 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 NA 

9010/9012 <0.010 u 
376.2 NA 

• 
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GW/MW-B2 GW/MW-B3 GW/MW-ll4/l 

<1.0 u 370 <1.0 u 
<0.50 u <20 u <0.50 u 
<0.50 u <20 u 0.49 l 

<0.50 u 43 <0.50 u 
<1.0 u <40 u <1.0 u 

<0.50 u 94 0.47 J 
<2.0 u <80 u <2.0 u 

<0.50 u 0.28 l <0.50 u 
<0.50 u 0.31 J <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u 0.99 <0.50 u 

<10 u <10 u <20 u 
<10 u <10 u <20 u 
<10 u <10 u <20 u 
<10 u <10 u <20 u 
<10 u <10 u 3.9 J 

<10 u <10 u 3.2 l 
NA NA <20 u 

<0.010 u <0.010 u <0.010 u 
NA NA 0.058 

10/04101 



TABLE .5~10 (Continued) 

Parameter Analytical 
Dissolved Metals (mg/L) Method No. GW/MW-C111 GW/MW-C2/1 GW/MW-C3/1 

Antimony 6010 NA NA <0.060 u 
Arsenic 7060 0.0036 J 0.013 0.0020 j 

Barium 6010 0.11 0.17 0.12 
Beryllium 6010 NA NA <0.0020 U 

Cadmium 6010 <0.0050 u <0.0050 u <0.0050 U 
Chromium 6010 <0.010 u <0.010 u <0.010 u 
Cobalt 6010 NA NA <0.010 u 
Copper 6010 <0.020 u <0.020 u <0.020 u 
Lead 7421 <0.0050 u <0.0050 u <0.0050 U 
Mercury 7470 <0.00020 u <0.00020 u <0.00020 U 
Nickel 6010 0.56 <0.040 u 0.22 
Selenium 7740 <0.0050 u <0.010 u <0.050 u 
Silver 6010 <0.010 u <0.010 u <0.010 u 
Tin 6010 NA NA <0.10 u 
Vanadium 6010 NA NA <0.010 u 
Zinc 6010 0.024 0.13 0.036 

Pesticides/PCBs (µg/L) 

Aroclor 1248 8080 NA NA 98 

Herbicides (µg/L) 8150 NA NA <0.17-1.2 U 

Volatile Organic Compounds (µg/L) 

Acetone 8240 NA NA 690 lB 
Carbon disulfide 8240 NA NA <1,200 u 
Carbon tetrachloride 8240 <17 u <5.0 u <1,200 u 
Chlorobenzene 8240 <17 u <5.0 u <1,200 u 
I, 1-Dichloroethane 8240 <17 u <5.0 u <1,200 u 
l,2-Dichloroethene (total) 8240 43 <5.0 u <1,200 u 
Methylene chloride 8240 3.8 JB <5.0 u 360 lB 
Tetrachloroethene 8240 <17 u <5.0 u <1,200 u 
Trichloroethene 8240 390 <5.0 u <1,200 u 
Vinyl chloride 8240 <33 u <10 u <2,500 u 

Johnson Controls 
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Parameter 
Halogenated Organic Compounds (µg/L) 

Vinyl chloride 
1,1-Dichloroethene 
1, 1-Dichloroethane 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Trichioroethene 
Chlorobenzene 

Aromatic Organic Compounds (µg/L) 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Semivolatile Organic Compounds (µg/L) 

Di-n-butyl phthalate 
l,2-Dichlorobenzene 
Naphthalene 
Fluorene 
Phenol 
bis (2-Ethylhexyl) phthalate 
2-Methylnaphthalene 

Others (mg/L) 

Johnson Controls 
20209-020-121 

Cyanide 
Sulfide, total 

TABLE 5-10 (Continued) 

Analytical 
Method No. GW/MW-C!/1 

8010 <25 u 
8010 <12 u 
8010 <12 u 
8010 14 
8010 <25 u 
8010 500 
8010 <50 u 

8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 0.41 I 

8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 3.7 I 
8270 NA 

9010/9012 0.43 
376.2 NA 
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GW/MW-C2/1 GW/MW-C3/1 

<1.0 u 27 

<0.50 u <12 u 
<0.50 u <12 u 
<0.50 u 28 
<1.0 u <25 u 
<0.50 u 180 
<2.0 u <50 u 

<0.50 u <5.0 u 
<0.50 u 3.3 I 
<0.50 u <5.0 u 
<0.50 u 3.8 I 

<0.50 u 27 
<0.50 u <5.0 u 
<0.50 u JOO 
<0.50 u 160 

<10 u <200 u 
<10 u 42 I 

<10 u llO J 

<!O u 53 I 

<IO u <200 u 
1.2 I 650 
NA 630 

<0.010 u I.I 
NA 0.51 

10/04/01 



TABLE 5-10 (Continued) 

Parameter Analytical 
Dissolved Metals (mg/L) Method No. GW/MW-El/1 GW/MW-E2/l GW/MW-E3/l 

Antimony 6010 NA NA <0.060 u 
Arsenic 7060 0.0034 J 0.011 0.0044 J 

Barium 6010 0.18 0.15 0.13 

Beryllium 6010 NA NA <0.0020 u 
Cadmium 6010 <0.0050 u <0.0050 u <0.0050 u 
Chromium 6010 <0.010 u <0.010 u <0.010 u 
Cobalt 6010 NA NA <0.010 u 
Copper 6010 <0.020 u <0.020 u <0.020 u 
Lead 7421 <0.0050 u <0.0050 u 0.0060 

Mercury 7470 <0.00020 u <0.00020 u <0.00020 u 
Nickel 6010 <0.040 u <0.040 u <0.040 u 
Selenium 7740 <0.0050 u <0.010 u <0.0050 u 
Silver 6010 <0.010 u <0.010 u <0.010 u 
Tin 6010 NA NA <0.10 u 
Vanadium 6010 NA NA <0.010 u 
Zinc 6010 0.0046 JB 0.014 J 0.o!8 J 

Pesticides/PCBs (µg/L) 

Aroclor 1248 8080 NA NA <!.0 u 

Herbicides (µg/L) 8150 NA NA <0.17-1.2 u 

Volatile Organic Compounds (µg/L) 

Acetone 8240 NA NA <10 u 
Carbon disulfide 8240 NA NA <5.0 u 
Carbon tetrachloride 8240 <5,0 u <5.0 u <5.0 u 
Chlorobenzene 8240 <5.0 u <5.0 u 1.9 J 

1, 1-Dichloroethane 8240 <5.0 u <5.0 u <5.0 u 
1,2-Dichloroethene (total) 8240 <5.0 u <5.0 u <5.0 u 
Methylene chloride 8240 1.0 J <5.0 u <5.0 u 
Tetrachloroethene 8240 <5.0 u <5.0 u <5.0 u 
Trichloroethene 8240 <5.0 u <5.0 u <5.0 u 
Vinyl chloride 8240 <!O u <10 u <!O u 

Johnson Controls 
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Parameter 
Halogenated Organic Compounds (µg/L) 

Vinyl chloride 
1, 1-Dichloroethene 
I, 1-Dichloroethane 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Trichloroethene 
Chlorobenzene 

Aromatic Organic Compounds (µg/L) 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylene, (lotnl) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Semivolatile Organic Compounds (µg/L) 

Di-n-butyl phthalate 
1,2-Dichlorobenzene 
Naphthalene 
Fluorene 
Phenol 
bis (2-Ethylhexyl) phthalate 
2-Methylnaphthalene 

Others (mg/L) 

Johnson Controls 
20209-020-121 

Cyanide 
Sulfide, tota1 

TABL~ SwlO (Continued) 

Analytical 
Method No. GW/MW-El/1 

8010 <LO u 
8010 <0.50 u 
8010 <0.50 u 
8010 <0.50 u 
8010 <1.0 u 
8010 <0.50 u 
8010 <2.0 u 

8020 <0.50 u 
8020 <0.50 u 
8020 0.29 J 

8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 

8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 NA 

9010/9012 0.034 
376.2 NA 
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GW/MW-E2/I GW/MW-E3/! 

<1.0 u 0.53 J 

<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<1.0 u <1.0 u 

<0.50 u <0.50 u 
<2.0 u 1.7 J 

0.54 <0.50 u 
0.63 <0.50 u 
0.67 1.8 
0.72 <0.50 u 
2.0 <0.50 u 

0.51 <0.50 u 
0.51 0.81 

0.46 J 0.49 J 

<10 u <10 u 
<10 u <10 u 
<10 u <10 u 
<10 u <10 u 
<10 u <10 u 
10 2.3 JB 

NA <10 u 

<0.010 u 0.0370 

NA <0.25 u 
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TABLE 5-10 (Continued) 

Parameter Analytical GW/MW-F4/1 

Dissolved Metals (mg/L) Method No. GW/MW-Fl/1 GW/MW-F2/1 GW/MW-F3/1 GW/MW-F4/1 (Dup) GW/MW-F5/l 

Antimony 6010 NA NA NA NA NA <0.060 u 
Arsenic 7060 0.0039 J <0.0050 u 0.032 0.037 0.036 0.0040 J 

Barium 6010 0.15 0.031 0.68 0.096 0.095 0.31 J 

Beryllium 6010 NA NA NA NA NA <0.0020 u 
Cadmium 6010 <0.0050 u <0.0050 u <0.0050 u <0.0050 u <0.0050 u <0.0050 u 
Chromium 6010 <0.010 u <0.010 u <0.010 u <0.010 u <0.010 u <0.010 u 
Cobalt 6010 NA NA NA NA NA <0.010 u 
Copper 6010 <0.020 u <0.020 u <0.020 u <0.020 u <0.020 u <0.020 u 
Lead 7421 <0.0050 u <0.0050 u <0.030 u <0.0050 u 0.19 <0.0050 u 
Mercury 7470 <0.00020 U <0.00020 U <0.00020 U <0.00020 U <0.00020 U <0.00020 U 

Nickel 6010 <0.040 u <0.040 u 0.027 J <0.040 u <0.040 u <0.040 u 
Selenium 7740 0.0010 J <0.0050 u <0.020 u <0.010 u <0.0IO u <0.0IO u 
Silver 60!0 <0.010 u <0.010 u <0.010 u <0.010 u NA <0,010 u 
Tin 6010 NA NA NA NA NA <0.10 u 
Vanadium 6010 NA NA NA NA NA <0.010 u 
Zinc 6010 0.0095 JB <0.020 UB <0.020 UB 0.0036 JB 0.0048 JB 0.016 J 

Pesticides/PCBs (µg/L) 

Aroclor 1248 8080 NA NA NA NA NA <1.0 u 

Herbicides (µg/L) 8150 NA NA NA NA NA <0.17-1.2 U 

Volatile ·organic Compounds (µg/L) 

Acetone 8240 NA NA NA NA NA <10 u 
Carbon disulfide 8240 NA NA NA NA NA <5.0 u 
Carbon tetrachloride 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Chlorobenzene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
1,1-Dichloroethane 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
1,2-Dichloroethene (total) 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Methylene chloride 8240 <5.0 u <5.0 u <5.0 u 1.1 J <5.0 u <5.0 u 
Tetrachloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 1.8 J 

Trichloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Vinyl chloride 8240 <10 u <10 u <10 u <10 u <10 u <10 u 

Johnson Controls 
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Parameter 
Halogenated OI'ganic Compounds (µg/L) 

Vinyl chloride 
1, 1-Dichloroethene 
1, 1-Dichloroethane 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Trichloroethene 
Chlorobenzene 

Aromatic Organic Compounds (µg/L) 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1 ,2-Dichlorobenzene 

Semivolatile Organic Compounds (µg/L) 

Di-n-butyl phthalate 
1,2-Dichlorobenzene 
Naphthalene 
Fluorene 
Phenol 
bis (2-Ethylhexyl) phthalate 
2-Methylnaphthalene 

Others {mg/L) 

Cyanide 
Sulfide, total 

Johnson Controls 
20209-020-121 

Analytical 
Method No, 

8010 
8010 
8010 
8010 
8010 
8010 
80IO 

8020 
8020 
8020 
8020 
8020 
8020 
8020 
8020 

8270 
8270 
8270 
8270 
8270 
8270 
8270 

9010/9012 
376.2 

TABL~ S-10 (Continued) 

GW/MW-FI/1 GW/MW-Fl/1 GW/MW-F3/I 

<1.0 u <1.0 u <LO u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<LO u <1.0 u <1.0 u 

<0.50 u <0.50 u <0.50 u 
<2.0 u <2.0 u <2.0 u 

<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
0.40 J <0.50 u <0.50 u 

<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u 0.47 l 

<10 u <10 u <10 u 
<10 u <10 u <10 u 
<10 u <ID u <10 u 
<10 u <10 u <10 u 
<ID u <10 u <10 u 
2.2 l 5.4 J <10 u 
NA NA NA 

<0.010 u <0.010 u <0.010 u 
NA NA NA 
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GW/MW-F4/1 

GW/MW-F4/1 (Dup) GW/MW-FS/1 

1.0 1.2 <LO u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<LO u <1.0 u <1.0 u 

<0.50 u <0.50 u <0.50 u 
<2.0 u <2.0 u <2.0 u 

<D.50 u <0.50 u <0,50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 

<10 u <10 u <10 u 
<10 u <10 u <10 u 
<10 u <10 u <10 u 
<10 u <10 u <ID u 
<10 u <ID u <10 u 
8.0 J <ID u <ID u 
NA NA <10 u 

0.065 0.068 0.017 

NA NA <0.10 u 
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TABLE S-10 (Continued) 

Parameter Analytical 
Dissolved Metals (mg/L) Method No. GW/MW-Gl/1 GW/MW-G2/1 GW/MW-G3/1 GW/MW-G4/1 

Antimony 6010 NA NA NA NA 

Arsenic 7060 0.0049 0.0020 J 0.0059 0.0032 J 

Barium 6010 0.39 0.056 0.27 0.26 

Beryllium 6010 NA NA NA NA 
Cadmium 6010 <0.0050 u <0.0050 u <0.0050 U <0.0050 U 

Chromium 6010 <0.010 u <0.010 u <0.010 u <0.010 u 
Cobalt 6010 NA NA NA NA 
Copper 6010 <0.020 u <0.020 u <0.020 u <0.020 u 
Lead 7421 <0.0050 u <0.0050 u <0.0050 U <0.030 u 
Mercury 7470 <0.00020 u <0.00020 u <0.00020 U <0.00020 U 

Nickel 6010 <0.040 u 0.0075 J 0.0071 J <0.040 u 
Selenium 7740 <0.010 u 0.0014 J <0.010 u <0.0050 U 

Silver 6010 <0.010 u <0.010 u <0.010 u <0.010 u 
Tin 6010 NA NA NA NA 
Vanadium 6010 NA NA NA NA 
Zinc 6010 0.0056 1B 0.0046 JB 0.0089 lB <0.020 UB 

Pesticides/PCBs (µg/L) 

Aroclor 1248 8080 NA NA NA NA 

Herbicides (µg/L) 8150 NA NA NA NA 

Volatile Organic Compounds (µg/L} 

Acetone 8240 NA NA NA NA 
Carbon disulfide 8240 NA NA NA NA 
Carbon tetrachloride 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
Chlorobenzene 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
1,1-Dichloroethane 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
1,2-Dichloroethene (total) 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
Methylene chloride 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
Tetrachloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
Trichloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
Vinyl chloride 8240 <10 u <10 u <10 u <10 u 

Johnson Controls 
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Parameter 
Halogenated Organic Compounds (µg/L) 

Vinyl chloride 
1,1-Dichloroethene 
1, 1 -Dichloroethane 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Trichloroethene 
Chlorobenzene 

Aromatic Organic Compounds (µg/L) 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Semivolatile Organic Compounds (µg/L) 

Di-n-butyl phthaJate 
l,2-Dichlorobenzene 

Naphthalene 
Fluorene 

Phenol 
bis (2-Ethylhexyl) phthalate 

2-Methylnaphthalene 

Others (mg/L) 

Johnson Controls 

20209-020-121 

Cyanide 
Sulfide, total 

TABLE; S-10 (Continued) 

Analytical 

Method No. GW/MW-Gl/1 

8010 <l.0 u 
8010 <0.50 u 
8010 <0.50 u 
8010 <0.50 u 
8010 <1.0 u 
8010 <0.50 u 
8010 <2.0 u 

8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 

8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 <10 u 
8270 1.4 J 
8270 NA 

9010/9012 <0.010 u 
376.2 NA 
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GW/MW-G2/1 GW/MW-G3/1 GW/MW-G4/1 

<1.0 u <1.0 u <l.0 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<1.0 u <1.0 u <1.0 u 

<0.50 u <0.50 u <0.50 u 
<2.0 u <2.0 u <2.0 u 

<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 

<10 u <10 u <10 u 
<10 u <10 u <10 u 
<to u <10 u <10 u 
<10 u <10 u <10 u 
<10 u <10 u <10 u 
1.4 J <10 u I.I J 

NA NA NA 

<0.010 u <0.010 u <0.010 u 
NA NA NA 
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TABLE S-10 (Continued) 

Parameter Analytical GW/MW-J2/l GW/MW-J3/1 

Dissolved Metals (mg/I..) Method No. GW/MW-Jl/1 GW/MW-J211 (Dup) GW/MW-J3/I (Dup) 

Antimony 6010 NA NA NA <0.060 u 0.Ql5 J 

Arsenic 7060 0.0029 J 0.014 0.014 0.0033 J 0.0024 J 

Barium 6010 0.33 0.26 0.25 0.030 0.030 

Beryllium 6010 NA NA NA <0.0020 U <0.0020 U 

Cadmium 6010 <0.0050 u <0.0050 U <0.0050 U <0.0050 U <0.0050 U 

Chromium 6010 <0.010 u <0.010 u <0.010 u <0.010 u 0.0092 J 

Cobalt 6010 NA NA NA <0.010 u 0.0051 J 

Copper 6010 <0.020 u <0.020 u <0.020 u <0.020 u 0.0031 J 

Lead 7421 <0.030 u <0.0050 U <0.0050 U <0.0!0 u <0.010 u 
Mercury 7470 <0.00020 u <0.00020 U <0.00020 U <0.00020 U <0.00020 U 

Nickel 6010 0.0089 J <0.040 u <0.040 u <0.040 u <0.040 u 
Selenium 7740 <0.0050 u <0.010 u <0.010 u <0.010 u <0.010 u 
Silver 6010 <0.010 u <0.010 u NA <0.010 u 0.0040 l 

Tin 6010 NA NA NA <0.10 u <0.10 u 
Vanadium 6010 NA NA NA <0.010 u <0.010 u 
Zinc 6010 0.0087 JB <0.020 u <0.020 u 0.028 0.012 J 

Pestlcldes/PCBs (µg/L) 

Aroclor 1248 8080 NA NA NA <1.0 u <1.0 u 

Herbicides (µg/L) 8150 NA NA NA <0.17-1.2 U <0.17-1.2 U 

Volatile Organic Compounds (µg/L) 

Acetone 8240 NA NA NA <10 u <10 u 
Carbon disulfide 8240 NA NA NA <5.0 u <5.0 u 
Carbon tetrachloride 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Chlorobenzene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
l,t.Dichloroethane 8240 1.2 J <5.0 u <5.0 u <5.0 u <5.0 u 
1,2·Dichloroethene (total) 8240 4.2 l <5.0 u <5.0 u <5.0 u <5.0 u 
Methylene chloride 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Tetrachloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Trichloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Vinyl chloride 8240 7.4 J <10 u <10 u 17 16 
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Parameter 
Halogenated Oi'ganic Compounds (µg/L) 

Vinyl chloride 
1, 1-Dichloroethene 
l, l-Dichloroethane 
trans-1,2-Dichloroethene 
trans-1,3· Dichloropropene 
Trichloroethene 
Chlorobenzene 

Aromatic Organic Compounds (µg/L) 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
l,2·Dichlorobenzene 

Semivolatile Organic Compounds (µg/L) 

Di-n-butyl phthalate 
1,2-Dichlorobenzene 
Naphthalene 
Fluorene 
Phenol 
bis (2-Ethylhexyl) phthalate 
2-Methylnaphthalene 

Others (mg/L) 

Cyanide 
Sulfide, total 

Johnson Controls 
20209-020-121 

Analytical 
Method No. 

8010 
8010 
8010 
8010 
8010 
8010 
8010 

8020 
8020 
8020 
8020 
8020 
8020 
8020 
8020 

8270 
8270 
8270 
8270 
8270 
8270 
8270 

9010/9012 
376.2 

TABLE 5-10 (Continued} 

GW/MW-Jl/1 GW/MW-J2/I 

8.9 <1.0 u 
<0.50 u <0.50 u 

1.4 <0.50 u 
<0.50 u <0.50 u 
<1.0 u <1.0 u 
<0.50 u <0.50 u 
<2.0 u <2.0 u 

<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<D.50 u <0.50 u 
<0.50 u <0.50 u 

<10 u <ID u 
<ID u <10 u 
<ID u <10 u 
<10 u <ID u 
<10 u <10 u 
130 <ID u 
NA NA 

4.6 0.066 
NA NA 
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GW/MW-J2/l GW/MW-J3/l 

(Dup) GW/MW-J3/1 (Dup) 

<1.0 u 11 8.6 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <D.50 u 
<0.50 u <0.50 u <0.50 u 
<1.0 u <l.0 u <1.0 u 
<0.50 u <0.50 u <0.50 u 
<2,0 u <2.0 u <2.0 u 

<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<0.50 u <0.50 u <0.50 u 
<D.50 u <0.50 u <0.50 u 

<ID u <10 u <ID u 
<10 u <10 u <ID u 
<10 u <10 u <10 u 
<ID u <10 u <ID u 
<10 u <10 u <10 u 
<ID u <ID u <ID u 
NA <ID u <10 u 

0.069 16.9 17.6 
NA 0.95 1.0 
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TABLE S-10 (Continued) 

Parameter Analytical 
Dissolved Metals (mg/L) Method No. GW/MW-J4/l GW/MW-Kl/1 GW/MW-Ll/1 

Antimony 6010 <0.060 u <0.060 u <0.060 u 
Arsenic 7060 0.0024 J 0.0047 J 0.023 
Barium 6010 0.21 0.20 u 0.37 
Beryllium 6010 <0.0020 u <0.0020 U <0.0020 u 
Cadmium 6010 <0.0050 UB <0.0050 UB <0.0050 UB 
Chromium 6010 <0.010 u <0.010 u 0.0031 l 
Cobalt 6010 0.0041 l <0.010 u 0.0052 l 
Copper 6010 <0.020 u <0.020 u <0.020 u 
Lead 7421 0.0015 J 0.0029 l <0.0050 u 
Mercury 7470 <0.00020 U <0.00020 U <0.00020 u 
Nickel 6010 0.095 0.067 <0.040 u 
Selenium 7740 <0.010 u <0.010 u <0.010 u 
Silver 6010 <0.010 u <0.010 u <0.010 u 
Tin 6010 <0.10 u <0.10 u <0.010 u 
Vanadium 6010 <0.010 u <0.010 u <0.010 u 
Zinc 6010 0.023 0.25 0.016 l 

Pesticides/PCBs (µ!1/1,) 

Aroclor I 248 8080 1.2 <1.0 u <1.0 u 

Herbicides (µg/L) 8150 <0.17-1.2 U <0.17-1.2 U <0.17-1.2 u 

Volatile Organk Compounds {µg/L) 

Acetone 8240 <10 u <10 u <500 u 
Carbon disulfide 8240 <5.0 u <5.0 u <250 u 
Carbon tetrachloride 8240 <5.0 u <5.0 u <250 u 
Chlorobenzene 8240 <5.0 u <5.0 u <250 u 
I, 1-Dichloroethane 8240 3.8 l <5.0 u <250 u 
1,2-Dichloroethene (total) 8240 85 70 770 
Methylene chloride 8240 <5.0 u <5.0 u <250 u 
Tetrnchloroethene 8240 <5.0 u <5.0 u <250 u 
Trichloroethene 8240 <5.0 u 100 4,900 
Vinyl chloride 8240 55 12 81 l 
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Parameter 
Halogenated Organic Compounds (Jlg/L) 

Vinyl chloride 
1, 1-Dichloroethene 
1, 1-Dichloroethane 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Trichloroethene 
Chlorobenzene 

Aromatic Organic Compounds (µg/L) 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

Scmivolatilc Organic Compounds (µg/L) 

Di-n-butyl phtha1ate 
1,2-Dichlorobenzene 
Naphthalene 
Fluorene 
Phenol 
bis (2-Ethylhexyl) phthalate 
2-Methylnaphtha1ene 

Others (mg/I.,) 

Johnson Controls 
20209-020-121 

Cyanide 
Sulfide, total 

Analytical 
Method No. 

8010 
8010 
8010 
80IO 
8010 
8010 
8010 

8020 
8020 
8020 

8020 
8020 

8020 
8020 
8020 

8270 

8270 
8270 

8270 

8270 
8270 
8270 

9010/9012 
376.2 

TABLE 5-10 (Continued) 

GW/MW-J4/l 

52 
<2.5 u 
4.4 
13 

<5.0 u 
<2.5 u 
<10 u 

<0.50 u 
<0.50 u 
<0.50 u 
<0.50 u 
<0.50 u 
<0.50 u 
<0.50 u 
<0.50 u 

<10 u 
<10 u 
<10 u 
<IO u 
<10 u 
6.6 J 
1.8 J 

5.1 
<0.25 u 
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GW/MW-Kl/1 GW/MW-Ll/1 

12 <500 u 
<5.0 u <250 u 
<5.0 u <250 u 
22 <250 u 

<10 u <500 u 
120 5,000 
<20 u <1,000 u 

<0.50 u 0.78 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 
<0.50 u <0.50 u 

<10 u <10 u 
<10 u <10 u 
<10 u <10 u 
<10 u <10 u 
<10 u <10 u 
<10 u <IO u 
<lO u <10 u 

0.11 <0.010 u 
<0.25 u <0.25 u 
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TABLE s.10 (Continued) 

Parameter Analytical 
Dissolved Metals (mg/L) Method No. TB/1-29/94 TB/2-18/94 TB/2-20/94 TB/2-21/94 TB/2-22/94 TB/2-24/94 

Antimony 6010 NA NA NA NA NA NA 

Arsenic 7060 NA NA NA NA NA NA 

Barium 6010 NA NA NA NA NA NA 

Beryllium 6010 NA NA NA NA NA NA 

Cadmium 6010 NA NA NA NA NA NA 

Chromium 6010 NA NA NA NA NA NA 

Cobalt 6010 NA NA NA NA NA NA 

Copper 6010 NA NA NA NA NA NA 

Lead 7421 NA NA NA NA NA NA 

Mercury 7470 NA NA NA NA NA NA 

Nickel 6010 NA NA NA NA NA NA 

Selenium 7740 NA NA NA NA NA NA 

Silver 6010 NA NA NA NA NA NA 

Tin 6010 NA NA NA NA NA NA 

Vanadium 6010 NA NA NA NA NA NA 

Zinc 6010 NA NA NA NA NA NA 

Pcsticides/PCBs (µg/L) 

Aroclor 1248 8080 NA NA NA NA NA NA 

Herbicides (µg/L} 8150 NA NA NA NA NA NA 

Volatile Organic Compounds (µg/L) 

Acetone 8240 NA NA NA NA NA NA 

Carbon disulfide 8240 NA NA NA NA NA NA 
Carbon tetrachloride 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Chlorobenzene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
1,1-DichJoroethane 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
1,2-Dichloroethene (total) 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Methylene chloride 8240 2.6 JB <5.0 u <5.0 u <5.0 u <5.0 u 1.0 J 

Tetrachloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Trichloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u <5.0 u 
Vinyl chloride 8240 <ID u <10 u <ID u <10 u <10 u <10 u 
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Parameter 
Halogenated Organic Compounds (µg/L) 

Vinyl chloride 
1, 1 ·Dichloroethene 
1, 1 ·Dichloroethane 
trans· l ,2·Dichloroethene 
trans· 1,3· Dichloropropene 
Trichloroethene 
Chlorobenzene 

Aromatic Organic Compounds (µg/L) 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 

1,3·Dichlorobenzene 
l.4·Dichlorobenzene 
1,2·Dichlorobenzene 

Semivolatile Organic Compounds (pg/L) 

Di·n·butyl phthalate 
l ,2·Dichlorobenzene 
Naphthalene 
Fluorene 
Phenol 
bis (2·Ethylhexyl) phthalate 
2·Methylnaphthalene 

Others (mg/L) 

Cyanide 
Sulfide, total 

Johnson Controls 
20209-020-121 

Analytical 
Method No. TB/1-29/94 

8010 <1.0 u 
8010 <0.50 u 
8010 <0.50 u 
8010 <0.50 u 
8010 <1.0 u 
80!0 <0.50 u 
8010 <2.0 u 

8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 <0.50 u 
8020 0.31 J 
8020 <0.50 u 

8270 NA 
8270 NA 
8270 NA 
8270 NA 
8270 NA 
8270 NA 
8270 NA 

9010/9012 NA 
376.2 NA 

TABLE 5.10 (Continued) 

TB/2-18/94 TB/2-20/94 TB/2-21/94 TB/2-22/94 TB/2-24/94 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
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TABLE 5-10 (Continued) 

Parameter Analytical 
Dissolved Metals (mg/L) Method No. FB/MW-A4/l FB/MW-B4/I FB/MW-C2/I FB/MW-F2/l 

Antimony 60IO NA <0.060 u NA NA 
Arsenic 7060 <0.0050 u <0.0050 U <0.0050 U <0.0050 U 

Barium 6010 <0.010 u <0.010 u <0.010 u <0.010 u 
Beryllium 60IO NA <0.0020 U NA NA 
Cadmium 6010 <0.0050 u <0.0050 UB 0.0086 <0.0050 U 

Chromium 60IO <0.0IO u <0.010 u <0.010 u <0.010 u 
Cobalt 6010 NA 0.0052 J NA NA 
Copper 6010 <0.020 u <0.020 u <0.020 u <0.020 u 
Lead 7421 <0.0050 u 0.0017 J 0.0011 J <0.0050 U 

Mercury 7470 <0.00020 u <0.00020 U <0.00020 U <0,00020 U 

Nickel 60IO <0.040 u <0.040 u <0.040 u <0.040 u 
Selenium 7740 0.0032 J <0.0050 U <0.0050 U 0.0010 J 

Silver 6010 <0.010 u <0.010 u <0.010 u <0.010 u 
Tin 6010 NA <0.10 u NA NA 
Vanadium 6010 NA <0.010 u NA NA 
Zinc 6010 0.035 0.0085 J <0.020 u 0.0030 JB 

Pesticides/PCBs (µg/L) 

Aroclor t 248 8080 NA <1.0 u NA NA 

Herbicides (µg/L) 8150 NA <0.17-1.2 U NA NA 

Volatile Organic Compounds (µg/L} 

Acetone 8240 NA <JO u NA NA 
Carbon disulfide 8240 NA <5.0 u NA NA 
Carbon tetrachloride 8240 <5,0 u <5.0 u <5.0 u <5.0 u 
Chlorobenzene 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
l, I MDichloroethane 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
l,2·Dichloroethene (total) 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
Methylene chloride 8240 2.6 JB <5.0 u <5.0 u <5.0 u 
Tetrachloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
Trichloroethene 8240 <5.0 u <5.0 u <5.0 u <5.0 u 
Vinyl chloride 8240 <10 u <10 u <ID u <10 u 
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TABLE 5-10 (Continued) 

Parameter Analytical 
Halogenated Organic Compounds (µg/L) Method No. FB/MW-A4/l FB/MW-B4/l FB/MW-C2/1 FB/MW-F2/l 

Vinyl chloride 80IO <1.0 u <1.0 u <1.0 u <1.0 u 
1, 1 -Dichloroethene 8010 <0.50 u <0.50 u <0.50 u <0.50 u 
1,1-Dichloroethane 80IO <0.50 u <0.50 u <0.50 u <0.50 u 
trans-1,2-Dichloroethene 8010 <0.50 u <0.50 u <0.50 u <0.50 u 
trans-1,3-Dichloropropene 8010 <1.0 u <1.0 u <LO u <1.0 u 
Trichloroethene 8010 <0.50 u <0.50 u <0.50 u <0.50 u 
Chlorobenzene 8010 <2.0 u <2.0 u <2.0 u <2.0 u 

Aromatic Organic Compounds (µg/L) 

Benzene 8020 <0.50 u <0.50 u <0.50 u <0.50 u 
Toluene 8020 <0.50 u <0.50 u <0.50 u <0.50 u 
Chlorobenzene 8020 <0.50 u <0.50 u <0.50 u <0.50 u 
Ethylbenzene 8020 <0.50 u <0.50 u <0.50 u <0.50 u 
Xylenes (total) 8020 <0.50 u <0.50 u <0.50 u <0.50 u 
1,3-Dichlorobenzene 8020 <0.50 u <0.50 u <0.50 u <0.50 u 
1,4-Dichlorobenzene 8020 0.49 J <0.50 u <0.50 u <0.50 u 
1,2-Dichlorobenzene 8020 <0.50 u <0.50 u <0.50 u <0.50 u 

Semivolatile Organic Compounds (µg/L) 

Di-n-butyl phthalate 8270 <JO u <JO u <10 u <10 u 
1,2-Dichlorobenzene 8270 <10 u <10 u <10 u <JO u 
Naphthalene 8270 <JO u <JO u <JO u <10 u 
Fluorene 8270 <JO u <JO u <10 u <10 u 
Phenol 8270 <10 u <10 u <10 u <10 u 
bis (2-Ethylhexyl) phthalate 8270 50 B 5.9 JB <JO u 1.7 J 

2-Methylnaphthalene 8270 NA <10 u NA NA 

Others (mg/L) 

Cyanide 9010/9012 <0.010 B <0.010 u <0.010 u <0.010 u 
Sulfide, total 376.2 NA <0.050 u NA NA 

U = Compound analyzed for but not detected above reporting limit; J = Result is detected below the reporting limit or is an estimated concentration 
B = Detected in method blank 
NA= Not analyzed 
Samples collected by Dames & Moore in January and February 1994 
Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) 
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TABLES-11 

SUMMARYOFSLUDGESAMPLEANALYSES 
PHASE I AND II RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Method 
Parameter No. SL/B-7/5 SUC-3/3 SUE-3/3 SUF-1 SUF-2 SUF-3 SUG-1 SUG-2 SUG-3 SUG-4 SUG-S SUH-I SUl-1 SUFB-1 

Metals (mg/kg) 
Antimony (App IX) 6010 NR NR NR NR 79.3 NR NR NR NR NR 172 NR 

Arsenic 7060 NR NR 2.8 II.I J 8.7 J 12.7 J 2.9 2.9 3.8 3.4 4.8 J 6.8 11.5 

Barium 6010 NR NR 38.l 1070 603 570 290 241 171 206 211 1,520 992 

Cadmium 6010 NR NR 
Chromium 6010 NR NR 5.7 108,000 58,200 48,900 8,420 9,650 6,550 6,310 7,610 134,000 56,800 

Lead 6010 NR NR 2.8 429 247 458 10.9 37.8 20.1 11.9 472 129 

Selenium 7740 NR NR 0.301 5 3 2.9 10.8 2.7 

Tin (App IX) 6010 NR NR NR NR NR NR NR NR NR 90.9 NR 

Copper 6010 NR NR 6.7 72,300 38,400 34,400 5,800 5,400 3,990 4,550 5,990 78,900 45.100 0.022 

Nickel 60!0 NR NR 26,500 14,800 13,300 3,060 3,220 2,300 2.490 3,170 49,100 11,000 

Vanadium (App IX) 6010 NR NR NR NR NR NR 16.9 NR NR NR NR 

Zinc 6010 NR NR 13.9 22,600 13,400 12,500 3,590 4,370 2,890 3,190 3,520 28,300 31,600 0.024 

Mercury 7471 NR NR NR 

TCLP Metals (mg/L) 
Arsenic 6010 NR NR NR NR NR NR NR NR 

Barium 6010 2.9 I.I B 0.63B NR 6.2 NR NR 1.7 NR NR NR 3.3 NR NR 
Cadmium 6010 0.081 B 

Chromium 6010 9.7 NR 17 NR NR 0.17 NR NR NR 0.093J NR NR 

Copper 6010 35.8 NR 249 NR NR 3.1 NR NR NR 26.6 NR NR 

Mercury 7470 NR NR NR NR NR NR NR NR 

Nickel 6010 NA NR 42.9 NR NR NR NR NR 60.2 NR NR 
Silver 6010 0.036 J 0.046 J NR 0.0301 NR NR NR NR NR NR NR 
Zinc 6010 73.2 NA NR 165 NR NR 2.9 NR NR NR 54.6 NR NR 

Volatiles (µglkg) 

Acetone (App IX) 8240 NR NR NR NR ISBI NR NR NR NR NR NR 

Chloroform NR NR NR 1.61 

Methylene Chloride NR NR NR 61 J 35 32B 19 7.3 J 7.0J 6.3 I 4.5 J 28 BJ 

Trichloroethene NR NR NR 5.2 J 

TCLP Volatiles (mg/I.,) 
Benzene NR 0.0051 J NR NR NR NR NR NR NR 
Chloroform NR NR NR NR NR NR NR NR 

l ,2-Dichloroethane NR NR NR NR NR NR NR NR 
Trichloroethane 0.034 NR NR NR NR NR NR NR NR 
Vinyl Chloride NR NR NR NR NR NR NR NR 
2-Butanone 0.032 J 

Tetrachloroethene 0.0056 J 
Johnson Controls 
20209-020-121 Page 1 of2 10/04/01 



Method 
Parameter No. SI.JB-7/S SUC-3/3 SUE-3/3 SL/F-1 

Semivolatiles (pg/kg) 8270 
Fluoranthene 
Di-n-butyl phthalate 
bis(2-Ethylhexyl)Phthalate 110,000 
2-Methylnaphthalene (App IX) NR 
N-Nitrosodimethylamine 
Phenanthrene 
Pyrene 

TCLP Semivolatiles (mg/L) NR 

Dioxin/Furan.s (ng/g) 8280 NR NR NR NR 

Pcstlcldes/PCBs (µg/kg) 8080 
Aroclor 1248 16,000 120 3,3001 

TCLP Pesticides (mg/L) NR NR NR NR 

Herbicides (pg/kg) 8150 NR NR NR NR 

TCLP Herbicides (mg/L) NR NR NR 

Extractable Petroleum GC/F!D 
Hydrocarbons (mg/kg) 
Total Chromatographable Organics 81 B 2lOOOt 

Others (mg/kg) 
Cyanide 9010//012 256 6.9 
pH 9045 
Sulfide, Total (App IX) 376.2Mod. 

- = Not detected above minimum detection limits 
J"" Detected below reporting limit or estimated concentration; B = Detected in method blank 
NR = Not required 
t = No reliable detection of hydrocarbon product 
(I)= Hydrocarbon product identified as motor oil 
Analysis perfonned by ENSECO-Rocky Mountain Analytical Laboratory 
Samples collected by Dames & Moore in April - May, 1991 
NA= Not analyzed 

Johnson Controls 
20209-020-121 

664 
7.8 
NR 

TABLE 5-11 (Continued) 

SL/F-2 SL/F-3 

25,000 48,000] 

4,3001 NR 

6901 

NR 

NR 

790 3,600 

NR 

NR 

NR 

NR 6600t 

248 242 

7.7 7.7 
0.94 NR 

Page 2 of2 

Slud e Sam le I.D. 
SUG-1 SUG-2 SUG-3 SUG-4 SUG-5 SU11-1 SL/I-1 SL/FB-1 

731 
1.6 J 

170] !!OJ 2201 140/ 58,0001 250/ 

NR NR NR NR 14,000 1 NR 
22 

86 I 

NR NR NR NR NR NR NR 

NR NR NR NR NR NR 

7701 3,900 

NR NR NR NR NR NR NR 

NR NR NR NR NR NR 

NR NR NR NR NR NR NR 

160(!) NR 100(1) 170(!) 580(!) NR NR 

24 14.l 1.8 10 2 336 209 

10.l 7.9 7.7 7.7 7.8 7.5 7.6 NR 
NR 2.7 NR NR NR NR 

10/04/01 



TABLE 5-12 

' SUMMARY OF NORTH AND SOUTH DRAINAGE DITCH SEDIMENT SAMPLES ANALYSES. PHASE II RF! 

STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Analytical 
Metals (mg/kg) Method No. SE/SD-1/1 SE/SD-2/1 SE/SD-3/1 

Antimony 6010 87.8 <l.7 u <29.1 u 
Arsenic 7060 9.3 J 7.9 8.2 
Barium 6010 168 58.8 187 
Beryllium 6010 052 0.24 J 1.4 
Cadmium 60IO <0.89 u <0.64 u <2.4 u 
Chromium 60IO 9,000 287 664 
Cobalt 60IO 5.3 3.4 9.4 
Copper 60IO 5,120 4,050 1,220 
lead 7421 144 41.2 86.4 
lead 6010 1!3 33.7 91.9 
Mercury 7471 <0.18 u <0.13 u <0.24 u 
Nickel 6010 3,090 163 882 
Selenium 7740 1.6 J 0.38 J 0.61 J 
Silver 6010 2.0 1.0 J 2.9 J 
Tin 6010 <17.9 u 21.2 <48.5 u 
Vanadium 6010 <l.8 u 8.6 21.4 
Zinc 6010 8,140 3,140 32,400 

V olatlle Organic Compounds (µg/kg) 

Acetone 8240 <18 u <13 u <24 u 
Carbon dillulfide 8240 <8.9 u <6.4 u 2. 7 J 
Xylenes 8240 <8.9 u <6.4 u 6.9 J 

Semivolatlle Organic Compounds (µg/kg) 

Acenapbthene 8270 <1,200 u <420 u <8,000 u 
Anthracene 8270 <1,200 u <420 u <8,000 u 
Benzo (•) anthmcene 8270 210 J 120 J <8,000 u 
Ben,.o (b) fluoranthene 8270 300 J 250 J <8,000 u 
Bonzo (k) Ouoranthene 8270 <1,200 u <420 u . <8,000 u 
Bonzo (g,hJ) perylene 8270 <1.200 u I JO ] <8,000 u 
Benzo (a) pyreno 8270 150 J 110 J <8,000 u 

CJ-126 Page 1 of 4 



TABLE 5-U (Continued) 

' 
S.mlvolatlle Organic Compounds (µg/kg) Analytical 

(Continued) Method N0- SEISD-1/1 SEISD-211 SE/SD-311 

Butyl benzyl phlhalate 8270 170 J <420 u 3,100 J 
Chryscne 8270 190 J 200 J <8,000 u 
7,12-Dimelhylbenz (a)- anthracene 8270 <1,200 u <420 u <8,000 u 
Dimelhyl phlhalale 8270 590 J 210 J 5,300 J 
Di-n-octyl phlhalate 8270 <1,200 u <420 u <8,000 u 
bu (2-Elhylhexyl) phlhalate 8270 1,700 310 J 13,000 
Fluoranthene 8270 260 1 230 J <8,000 u 
Fluarcnc 8270 <1,200 u <420 u <8,000 u 
!ndeno (1,2,3,-cd} pyn,ne 8270 <1,200 u 69 J <8,000 u 
2-Methylnaphlhalene 8270 550 J <420 u <8,000 u 
3/4-Melhylphcnol 8270 <l,200 u <420 u <8,000 u 
Naphlhalenc 8270 <l,200 u <420 u <8,000 u 
Phenanthrene 8270 210 J 73 J <8,000 u 
l'yrene 8270 290 J 250 J <8,000 u 

Polychlorlnaled Biphenyls (µg/kg) 

Aroclor 1248 8080 <590 u <840 u <800 u 
Aroclor 1254 8080 1,500 1,500 2,300 

Chlorinated P..tiddes (µg/kg) 

4,4'-DDD 8080 <59 u <84 u <80 u 
4,4'-DDE 8080 <59 u <84 u <80 u 
4,4'-DDT~ 8080 <59 u <84 u <80 u 

Others (mg/kg) 

Cyanide 9010,9012 13.4 4.2 <1.2 u 
Sulfule, total 376.2Mod. <0.89 u <0.64 u <1.2 u 

CJ-126 Page 2 of 4 



' TABLE 5-12 (Contlnued) 

Analytical 
Metals (mg/kg) Method No. SE/ND-Vl SE/ND-2/1 SEIND-3/1 SE/ND-4/C Fll/ND-311 

Antimony 6010 <10.6 u <16.2 u <7.8 u <8.0 u <0.060 u 
Arncnic 7060 9.7 17.3 2.3 J 3.6 <0.0050 u 
Barium 6010 83.9 243 24.8 91.4 <0.010 u 
Beryllium 6010 0.25 J 0.63 0.13 J 0.37 <0.0020 u 
Cadmium 6010 <0.88 u 2.8 <0.65 u <0.66 u <0.0050 u 
Chromium 6010 111 109 9.8 14.5 <0.010 u 
Cobalt 60IO 4.2 8.3 2.2 6.2 <0.0IO u 
Copper 6010 103 172 152 29.7 <0.020 u 
Lead 7421 24.1 222 90.9 38.8 0.0026 J 
Lead 60IO 26.9 196 34.7 55.2 NA 
Mercury 7471 <0.18 u 0.30 <0.13 u 0.53 <0.00020 u 
Nickel 6010 45.8 48.4 7.2 16.5 <0.040 u 
Selenium 7740 0.72 J l.1 J <l.3 u <1.3 u <0.0050 u 
Silver 6010 1.5 J 4.4 1.0 J 1.3 <0.010 u 
Tin 6010 <17.6 u <11.0 u <12.9 u <!3.3 u <0.10 u 
Vanadium 6010 11.8 29.3 9.4 21.l <0.010 u 
Zinc 6010 130 438 82.1 144 <0.020 u 

Volatile OrgBlllc Compounds (µg/kg) 
Acetone 8240 130 320 <13 u <13 u <10 u 
Carbon omtlfide 8240 <8.8 u <13 u <6.5 u <6.6 u <5.0 u 
Xylenes 8240 <8.8 u <13 u <6.S u <6.6 u <5.0 u 

Semlvolallle Organic Compounds (µw'J<g) 

Acenaphthene 8270 <l,200 u <3,600 u 310 1 <440 u <10 u 
Anthracenc 8270 <l,200 u <3,600 u 750 <440 u <10 u 
Benzo(a)anthrncene 8270 220 J 2,900 J 1,800 95 J <10 u 
llenzo (b) fluoranthene 8270 440 J 8,100 3,300 200 1 <JO u 
llenzo (k) fluornnthene 8270 <1,200 u <3,600 u <430 u <440 u <10 u 
Benzo (g,hJ) peeylene 8270 150 J 2,000 J 680 <440 u <10 u 
Bonzo (a) pyrene 8270 240 J 4,400 1,900 120 J <10 u 

CJ-126 Page 3 of 4 



' 
TABLE 5-12 (Continued) 

Semlvolatlle Organic Compcw,ds (µwl<g) Analytlcal 
(Continued) Method No. SE/ND-1/1 SE/ND-2/1 SE/ND-311 

Butyl benzyl phthalate 8270 <1,200 u 2,000 J 230 J 
Chrysene 8270 270 J 440 J 2,100 
7,12-Dimethylbenz (a) - anthracene 8270 <1,200 u <3,600 u 59 J 
Dimethyl phthalate 8270 <1,200 u <3,600 u <430 u 
Di-n-octyl phlhalate 8270 <1,200 u <3,600 u 92 J 
bis (2-Ethylhexyl) phthalate 8270 3,600 4,900 870 
Fluoranthcne 8270 570 J 8,400 4,200 
Fluorene 8270 <1,200 u <3,600 u 380 J 
lndeno (1,2,3,-cd) pyrene 8270 140 J 2,100 J 690 
2-Methylnaphthalene 8270 <l.200 u <3,600 u <430 u 
3/4-Methylphenol 8270 <1,200 u <3,600 u 160 J 
Naphthalene 8270 <1,200 u <3,600 u 57 J 
Phenanthrene 8270 180 J 3,000 J 2,700 
Pyrene 8270 460 J 6,400 3,500 

Polychlorinated Blpbenyls (µg/kg) 

Aroclor 1248 8080 360 <89 u <43 u 
Aroclor 1254 8080 <58 u 340 <43 u 

Chlorinated Pesticides Cµwl<g) 

4,4'-DDD 8080 <5.8 u 10 <4.3 u 
4,4'-DDE ~ 8080 <5.8 u 15 2.6 J 
4,4'-DDT 8080 <5.8 u <8.9 u <4.3 u 

Otben (mg/kg) 
Cyanide 9010,9012 <0.88 u <1.3 u <0.65 u 
Sulfide, total 376.2Mod. 7.9 10.0 0.79 

U = Compound analyzed for but not detected above reporting limit; J = Result is detected below the reporting limit or is an estimated concentration 
NA= Not analyzed 
Samples collected by Dames & Moore on February 5, 1994 

CJ-126 Page 4 of 4 

SE/ND-4/C Fll/ND-311 

<440 u <!O u 
150 J <10 u 

<440 u <10 u 
<440 u <10 u 
<440 u <JO u 
<440 u <JO u 
250 J <ID u 

<440 u <10 u 
<440 u <10 u 
<440 u <10 u 
<440 u <10 u 
<440 u <10 u 
100 J <!O u 
180 l <10 u 

<44 u <1.0 u 
<44 u <1.0 u 

<4.4 u <0.10 u 
2.9 J <0.10 u 
2.3 J <0.10 u 

<0.66 u <0.010 u 
<0.66 u NA 



TABLES-13 

SUMMARY OF RIVERBANK SOIL SAMPLE ANALYSES 
PHASEIRFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Method River Bank Soil Samele I.D. 
Parameter No. SOIRC-1 SOIRC-2 SOIRC-3 SOIRC-6 SOIRC-4 SOIRC-5 SO/FB-1/RC 

Dup 
(SOIRC-3) 

Metals (mg/kg) 
Arsenic 7060 12.5 6.1 3.8 8.9 6.4 5 
Barium 6010 46.8 61 195 157 67.2 34.2 
Cadmium 6010 l.l 0.82 0.44J 0.521 
Chromium 6010 420 557 1.200 l,120 259 36.6 
Lead 7421 80.6 9.9 58.6 42.9 37.6 11.2 
Selenium 7740 0.65J 0.57 J 
Silver 6010 0.63 J 0.401 0.55 J 0.291 
Copper 6010 260 294 1,600 1,600 551 30.l 0.00501 
Nickel 6010 228 373 1,450 1,100 163 16.7 
Zinc 6010 397 522 3,030 3,100 2,080 97.1 0.014 J 

Volatiles (µglkg) 8240 
Methylene chloride 12 B 2.2BJ 8.1 17 3.3 BJ 3.3 BJ 1.7 J 
Trichloroethene 8.9 

Semivolatiles (µg/kg) 8270 
Acenaphthylene 210J 
Anthracene 2401 180 J 
Benzo(a)anthracene 1,800 530J 3701 
Benzo(b )fluoranthene 2,900 7701 5601 
Benzo(k)fluoranthene 3301 1901 
Benzo(a)pyrene 1,100 470J 3101 
Benzo(g,h,i,)perylene 820 2901 2001 
Chrysene 1,500 5001 360J 
Naphthalene 630 
Fluorene 150 J 
Fluoranthene 2,000 1,100 J 7701 
Indeno( 1,2,3-cd)pyrene 810 2901 2001 
Di-n-butyl phthalate 2.61 
bis(2-Ethylhexyl)phthalate l!0J 1,200 J 1,100 J 1.7 BJ 
N-nitrosodimethylamine 23 
Phenanthrene 1,200 1,100 J 670! 
Pyrene 2,000 1,200 J 8301 

PCBs (µglkg) 8080 
Aroclor 1248 830 2,200 4,100 J 1,500 
Aroclor 1254 210 
Aroclor 1260 5801 

Extractable Petroleum Hydrocarbons (mg/kg) 
Total chromatographable organics GC/FID 130t 71(1) 480(1) 320(1) 180(1) 4lt 

Others (mg/kg) 
Cyanide 9010/9012 2.9 4.3 6.4 4.1 

- = Not detected above minimum detecton limits 
B = Compound is also detected in the method blank; J = Result is detected below the reporting limit or is an estimated concentration 
t = No reliable identification of a hydrocarbon product (1) = Hydrocarbon product identified as Fuel Oil #2 and motor oil 
Samples collected by Dames & Moore in April. May, 1991 

Johnson Controls 
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TABLES-14 

SUMMARY OF GROUND WATER ANALYSES IN THE VICINITY OF UNlT ll 
PHASEIRFl 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Groundwater Samf!le I.D. 
Method 

Parameter No. GW/MW·lll GWJMW-B2 
Metals (mg/L) 

Arsenic 7060 0.0088 0.016 
Barium 6010 0.14 0.17 
Chromium 6010 0.039 0.015 
Cobalt (App IX) 6010 0.0072! 
Copper 6010 0.017! 0.011 J 
Lead 7421 0.0045 J 
Nickel 6010 0.074 0.015 J 
Selenium 7740 0.0044) 
Vanadium (App IX) 6010 0.0067 J 0.014 
Zinc 6010 0.12 0.042 

Dissolved Metals (mg/L) 
Antimony (App IX) 6010 0.021 J 
Arsenic 7060 0.0079 0.014 
Barium 6010 0.11 0.13 
Nickel 6010 0.043 
Silver 6010 
Zinc 6010 0.047 0.022 

Dioxin/Furans (ng/L) 8280 

Pesticides/PCBs (µg/L) 8080 

Herbicides (µg/L) 8150 

Extractable Petroleum Hydrocarbons (mg/L) 
Total chromatographable organics GC/FlD NR NR 

Volatile Organics (µg/L) 8240 
Acetone (App IX) 35 J 
1,2-Dichloroethene (total) 390 
Methylene Chlroide 8.0J 
l, 1, !-Trichloroethane 
Trichloroethene 50 
Vinyl Chloride 110 

Halogenated Volatile Organics (µg/L) 
Vinyl chloride 8010 110 
Trichloroethene 8010 56 

Semivolatile Organics (µg/L) 8270 
Di·n·Butylphthalate 1.8 J 1.5 J 
bis(2-Ethylhexyl}Phthalate 3.4J 

Others (mg/L) 
Cyanide 9010/9020 
Sulfide 376.2Mod 0.13 

"-"=Not detected above minimum detection limits; NR = Not required 
B = Detected in method blank; J = Detected below the reporting limit or estimated concentration 
t = No reliable I.D. of hydrocarbon product 
Analyses perfonned by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) 
Samples collected by Drunes & Moore in April - May, 1991 

Johnson Controls 
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GW/MW-B3 

0.0057 
0.2 

0.043 
NR 
0.11 

0.0087 
0.23 

0.085 

NR 

0.15 
0.17 

0.019 J 

NR 

NR 

0.11 t 

NR 
82 

1.3 J 
68 
25 

16 
64 

1.1 J 

NR 

GW/MW·B4 
(dup/MW·B3} 

om 
0.2 

0.037 
NR 
0.1 

0.04 
0.22 

0.079 

NR 

0.15 
0.16 

0.0071 J 
0.021 

NR 

NR 

0.lt 

NR 
83 

I.OJ 
74 
16 

11 
61 

1.6 J 
1.5 J 

NR 
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Parameter 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 

Selenium 
Silver 
Copper 
Nickel 
Zinc 

Volatiles (µg/kg) 

Benzene 
Chlorobenzene 
1, 1-Dichloroethane 
1,2-Dichloroethene (total) 
Ethylbenzene 
Methylene Chloride 
I, 1, I ,-Trichloroethane 
Trichloroethene 

Johnson Controls 
20209-020-121 

Method 

No. 

7060 
6010 
6010 
6010 
7421 
7740 

6010 
6010 
6010 
6010 

8240 

SE/RC SE/RC 
1/3 1/12 

38 11.6 
209 117 
2.5 1.9 

1,420 55.7 
64.6 46.8 

0.86 J 

1.1 J 
769 76.3 
374 37.1 

1,590 345 

2.6 l 
52 

4.6 BJ 
2.9 J 

Jl J 75 

TABLES-IS 

SUMMARY OF RIVER SEDIMENT SAMPLE ANALYSES 

PHASEIRFl 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

River Sediment SamJ:!le I.D. 
SE/RC SE/RC SE/RC SE/RC SE/RC 

2/3 2/12 3/3 3/12 6/12 
(Dup or 

SE/RC 3/12) 

19.7 4.6 7.4 4.2 5.2 
79.5 23.2 112 256 184 
1.3 1.4 0.77 

240 11 74.8 252 448 
27.2 7 10.9 8.8 18.2 

0.51 J 
0.80] 0.35 J 0.61 J 0.53 J 0.49 J 
227 12.2 114 421 713 
133 13.2 77.9 349 432 
232 26.4 658 921 2,120 

27 
14 

30 
30 

830BJ 2.9BJ 3.6 BJ 12BJ 15 BJ 

4.1 J 

Page 1 of2 

SE/RC SE/RC SE/RC SE/RC SE/RC 
4/3 4/12 5/3 5/12 Fll-1* 

9 11.7 l 1.3 5.2 

50.6 30.2 75.3 26.4 
0.77 J 

28.6 17.7 451 14.9 

9.7 2.3 32.6 4.4 

1.2 l l.3J 
NR NR 302 12.7 

15.6 9.4 87.9 7.4 

60.9 30.2 425 32.9 0.24 

4.0J 10 16BJ 6.4BJ 1.5 BJ 

10/04/01 



TABLE 5-15 (Continued) 

River Sediment Sam~le I.D. 

SE/RC SE/RC SE/RC SE/RC SE/RC SE/RC SE/RC SE/RC SE/RC SE/RC SE/RC SE/RC 

1/3 1/12 2/3 2/12 3/3 3/12 6/12 4/3 4/12 5/3 5/12 FB-1* 

Method (Dup of 

Parameter No. SE/RC 3/12) 

Semivolatiles {µg/kg) 8270 
Benzo (a) anthracene 130 l 

Benzo (b) fluoranthene 6001 3901 
Chrysene 4801 220J 230J 

Fluoranthene 340J 680 J 6IOJ 4701 

Di-n-butyl phthalate 2.0J 

Di-n-octyl phthalate l.4BJ 

bis(2-Ethylhexyl)Phthalate 700J 230) 2,000J 1,700 l 4,000 J 5,200 1,000 4.8 Bl 

N-Nitrosodimethylamine 27 

Phenanthrene 260J 230) 

Pyrene 290J 750 J 630J 460) 

PCBs (µg/kg) 8080 
Aroclor 1248 80) 210 800 27 J 4,900 11,000 230 78 6,500 89 

Aroclor 1254 240 

Extractable Petroleum Hydrocarbons (mg/kg) 
Total Chromatographable GC/FID 480(1) 230(3) 1,600t 59t 350(2) 740t l,IOOt 200t 92t 62t 

Organics 

Others (mg/kg) 
Cyanide 90!0/9012 4.5 45 1.2 11.8 17.1 1.7 

*Quantities reported in mg/L for total metals and µg/L elsewhere 
- = Not detected above minimum detection limits; NR = Not required 
B = Compound is also detected in the method blank; J = Result is detected below the reporting Jimit or is an estimated concentration 
t = No reliable identification of a hydrocarbon product 
(I) Hydrocarbon product identified as motor oil 
(2) Hydrocarbon product identified as Fuel Oil #2 

(3) Hydrocarbon product identified as Fuel Oil #2 and motor oil 
Samples ending in /3 taken from 0-3 inches; Samples ending in /12 taken from 6-12 inches 
Samples co11ected by Dames & Moore in April - May, 1991 

Johnson Controls 
20209-020-12 l Page 2 of 2 !0/04/0! 



TABLES-16 

SUMMARY OF RIVER SEDIMENT SAMPLE ANALYSES 
PHASE II RF! 

JOHNSON CONTROLS, !NC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

Analytical 
Metals (mg/kg) Method No. SE/RC-6/1 SE-RC-6/2 SE/RC-7/1 SE/RC-7/2 SE/RC-8/1 SE/RC-8/2 

Arsenic 7060 9.2 9.2 6.1 11.l 19.5 7.8 

Barium 6010 55.9 39.0 47.1 96.4 187 20.7 
Cadmium 6010 <0.96 u <0.72 u <0.77 u <0.84 u 1.9 <0.67 u 
Chromium 6010 19.2 7.2 200 690 55.1 JO.! 
Copper 6010 13.4 8.1 175 622 69.2 10.4 

Lead 7421 6.1 2.7 18.5 77.3 33.8 8.3 

Mercury 7471 <0.19 u <0.14 u <0.15 u 0.19 <0.35 u <0.13 u 
Nickel 6010 4.6 J 4.4 J 62.2 267 24.5 7.1 

Selenium 7740 0.42 J <0.72 u <0.77 u 0.47 J 0.87 J <1.3 u 
Silver 6010 1.1 J 0.96 J 0.74 J 0.91 l 2.2 l 0.50 J 
Zinc 6010 80.0 23.4 163 466 160 27.7 

Volatile Organic Compounds (µg/kg) 
Acrolein 8240 <190 u <140 u <150 u <170 u <350 u <130 u 
Chloroethane 8240 <19 u <14 u <15 u <17 u <35 u <13 u 
Chlorofonn 8240 <9.6 u <7.2 u <7.7 u 2.3 J <17 u <6.7 u 
1, t .Dichioroethane 8240 <9.6 u <7.2 u <7.7 u <8.4 u <17 u <6.7 u 
1,2·Dichloroethene (total) 8240 <9.6 u <7.2 u <7.7 u <8.4 u <17 u <6.7 u 
Methylene chloride 8240 <9.6 u <7.2 u <7.7 u 2.4 J <17 u 1.6 l 
Toluene 8240 <9.6 u <7.2 u <7.7 u 2.0 J <17 u <6.7 u 
Trichloroethene 8240 <9.6 u <7'2 u <7.7 u <8.4 u <17 u <6.7 u 
Vinyl chloride 8240 <19 u <14 u <15 u <17 u <35 u <13 u 

Semivolatile Organic Compounds (µg/kg) 

Isophorone 8270 <630 u <480 u <510 u <2,200 u <1,200 u <440 u 
Dimethyl phthalate 8270 <630 u <480 u <510 u <2,200 u <1,200 u <440 u 
Diethyl phthalate 8270 <630 u <480 u <510 u 1,200 J <1,200 u <440 u 
Fluorene 8270 <630 u <480 u 67 J <2,200 u <1,200 u <440 u 
Phenanthrene 8270 68 l <480 u 640 840 J 290 J 190 J 
Anthracene 8270 <630 u <480 u 130 l <2,200 u <l.200 u <440 u 

20209-020-121 Page 1 of 6 10/04/01 



TABLE 5-16 (Continued) 

Se.mivolatile Organic Analytical 
Compounds (µg/kg) [Cont'd] Method No. SE/RC-6/1 SE-RC-6/2 SE/RC-7/1 SE/RC-7/2 SE/RC-8/1 SE/RC-812 

Di-n-butyl phthalate 8270 <630 u <480 u <510 u 1,100 l <1,200 u 260 J 
Fluoranthene 8270 130 J <480 u 950 1,500 J 880 l <440 u 
Pyrene 8270 130 J <480 u 1,000 1,100 J 670 J 280 

Benzo (a) anthracene 8270 <630 u <480 u 420 l 510 j 290 J <440 u 
bis (2-Ethylhexyl) phthalate 8270 <630 u <480 u 1,100 5,800 410 J 93 J 

Chrysene 8270 65 J <480 u 510 740 J 550 J 150 J 

Benzo (b) fluoranthene 8270 100 J <480 u 690 850 J 590 J 210 j 

Benzo (k) fluoranthene 8270 <630 u <480 u <510 u <2,200 u <1,200 u <440 u 
Benzo (a) pyrene 8270 110 J 75 J 380 j 570 J 360 J 100 J 
lndeno (1,2,3-cd) pyrene 8270 <630 u <480 u 210 J 370 J 220 l 53 l 
Benzo (g,h,i) perylene 8270 <630 u <480 u 250 J 390 J 230 l 80 l 

Polychlorinaled Blphenyls (pg/kg) 
Aroclor 1248 8080 <63 u <48 u 200 590 130 87 

Aroclor 1260 8080 <63 u <48 u 58 <220 u <120 u <44 u 

Total Chromatographable Organics (mg/kg) GCIFID 28 17 560 2,200 140 69 

Cyanide (mg/kg) 9010/9012 <0.96 u 0.84 2.0 8.4 <1.7 u <0.67 u 
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TABLE 5~16 Continued) 

Annlytlcal 
Metals (mg/kg) Method~o. SE/RC-9/1 SE/RC-9/2 SE/RC-10/1 SE/RC-10/2 SE/RC-11/1 SE/RC-11/2 SE/RC-12/1 

Arsenic 7060 5.6 3.8 18.5 6.9 13.3 35.8 13.7 

Barium 6010 35.7 34.1 8.7 8.3 87.2 31.1 50.8 

Cadmium 6010 <0.74 u <0.74 u 1.1 <0.58 u 2.0 l.1 <0.82 u 
Chromium 6010 170 558 5.3 3.3 8.2 8.3 8.0 

Copper 6010 108 293 21.8 27.6 21.7 10.4 11.9 

Lead 7421 8.6 9.5 5.1 4.7 15.6 4.7 10.6 

Mercury 7471 <0.15 u 0.16 <0.12 u <0.12 u <0.20 u <0.11 u <0.16 u 
Nickel 6010 67.1 117 8.0 10.6 8.0 7.5 8.2 

Selenium 7740 <0.74 u <0.74 u 0.38 J 0.25 J <1.0 u <l.l u 1.3 j 

Silver 6010 0.77 J 0.56 J <1.2 u 0.37 J 0.9 j <1.1 u 0.57 J 

Zinc 6010 152 463 220 28.l 78.5 16.2 43.3 

Volatile Organic Compounds (µg/kg) 
Acrolein 8240 <150 u <150 u <120 u <120 u <200 u 5.2 J <330 u 
Chloroethane 8240 <15 u <15 u 3.6 J <12 u <20 u <11 u <33 u 
Chloroform 8240 <7.4 u <7.4 u <5.8 u <5.8 u <10 u <5.6 u <16 u 
1, 1-Dichloroethane 8240 <7.4 u <7.4 u 12 6.3 5.8 j <5.6 u <16 u 
1,2-Dichloroethene (total) 8240 <7.4 u <7.4 u <5.8 u llO 81 30 <16 u 
Methylene chloride 8240 <7.4 u 3.1 l <5.8 u <5.8 u <10 u 2.l J <16 u 
Toluene 8240 <7.4 u 17 <5.8 u <5.8 u 3.0 J <5.6 u <16 u 
Trichloroethene 8240 <7.4 u <7.4 · U <5.8 u <5.8 u 9.4 J JI <16 u 
Vinyl chloride 8240 <15 u <15 u <12 u 13 <20 u <II u <33 u 

SemivolatHe Organic Compounds (µg/kg) 

Isophorone 8270 51 J <980 u <380 u <380 u <660 u <370 u <540 u 
Dimethyl phthalate 8270 <490 u <980 u <380 u <380 u <660 u <370 u <540 u 
Diethyl phthalate 8270 <490 u <980 u <380 u <380 u <660 u <370 u <540 u 
Fluorene 8270 <490 u <980 u <380 u <380 u <660 u <370 u <540 u 
Phenanthrene 8270 73 J <980 u <380 u <380 u 240 I <370 u <540 u 
Anthracene 8270 <490 u <980 u <380 u <380 u 67 J <370 u <540 u 
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TABLE 5-16 (Continued) 

Semivolatile Organic Analytical 
Compounds (µg/kg) [Cont'd] Method No. SE/RC-9/1 SE/RC-9/2 SE/RC-10/1 SE/RC-10/2 SE/RC-11/1 SE/RC-11/2 SE/RC-12/1 

Di-n-butyl phthalate 8270 <490 u 500 J <380 u <380 u <660 u <370 u <540 u 
Fluoranthene 8270 180 J 190 J <380 u <380 u 560 J <370 u 72 J 

Pyrene 8270 170 J 200 j <380 u <380 u 430 j <370 u 67 j 

Benzo (a) anthracene 8270 <490 u <980 u <380 u <380 u 230 j <370 u <540 u 
bis (2-Ethylhexyl) phthalate 8270 760 4,900 <380 u <380 u 110 J <370 u <540 u 
Chrysene 8270 93 J 110 J <380 u <380 u 350 J <370 u <540 u 
Benzo (b) fluoranthene 8270 110 J 130 J <380 u <380 u 260 J <370 u <540 u 
Benzo (k) fluoranthene 8270 <490 u <980 u <380 u <380 u 270 J <370 u <540 u 
Benzo (a) pyrene 8270 51 j <980 u <380 u <380 u 260 J <370 u 220 J 
Indeno (1,2,3-cd) pyrene 8270 <490 u <980 u <380 u <380 u 160 J <370 u <540 u 
Benzo (g,h,i) perylene 8270 <490 u <980 u <380 u <380 u 160 j <370 u <540 u 

Polychlorlnated Biphenyls (µg/kg) 
Aroclor 1248 8080 230 410 <38 u <38 u <66 u <37 u <54 u 
Aroclor 1260 8080 110 290 <38 u <38 u <66 u <37 u <54 u 

Total Chromatographable Organics (mg/kg) GC/FID 460 810 36 28 51 24 39 

Cyanide (mg/kg) 9010/9012 <0.74 u 1.5 <0.58 u 2.8 <1.0 u <D.56 u <0.82 u 
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TABLE 5-16 (Continued) 

Analytical SE/RC-13/2 Trip Blank Trip Blank 
Metals (mg/kg) Method No. SE/RC-12/2 SE/RC-13/1 SE/RC-13/2 (Dup) 1/11/94 1/13/94 FB/RC-13/2 

Arsenic 7060 3.7 9.4 12.5 9.9 NA NA <0.010 u 
Barium 60!0 21.0 64.3 73.8 53.9 NA NA <0.0IO u 
Cadmium 6010 <.0.67 u <.0.84 u <.0.96 u <0.83 u NA NA <0.0050 U 
Chromium 6010 5.0 10.5 12.3 6.5 NA NA <0.010 u 
Copper 6010 6.2 16.4 13.9 8.2 NA NA 0.0039 J 
Lead 7421 4.4 9.1 10.0 7.4 NA NA <0.0050 U 
Mercury 7471 <0.13 u <.0.17 u <0.19 u <.0.17 u NA NA <0.00020 U 
Nickel 6010 5.8 9.4 11.6 8.0 NA NA <0.040 u 
Selenium 7740 0.43 J <0.84 u <0.96 0.36 J NA NA <0.010 u 
Silver 6010 <1.3 u 1.0 JB 1.0 JB <1.7 u NA NA <0.010 u 
Zinc 6010 22.5 55.1 B 59.2 B 33.9 NA NA 0.034 B 

Volatile Organic Compounds {µg/kg) 

Acrolein 8240 <130 u <170 u <190 u <170 u <100 u <100 u <100 u 
Chloroethane 8240 <13 u <17 u <19 u <17 u <10 u <10 u <10 u 
Chloroform 8240 <6.7 u <8.4 u <9.6 u <8.3 u <5.0 u <5.0 u <5.0 u 
1, 1 -Dichloroethane 8240 <6.7 u <8.4 u <9.6 u <8.3 u <5.0 u <5.0 u <5.0 u 
1,2-Dichloroethene (total) 8240 <6.7 u <8.4 u <9.6 u <8.3 u <5.0 u <5.0 u <5.0 u 
Methylene chloride 8240 <6.7 u 2.9 J <9.6 u 180 <5.0 u <5.0 u <5.0 u 
Toluene 8240 2.5 J <8.4 u <9.6 u <8.3 u <5.0 u <5.0 u <5.0 u 
Trichloroethene 8240 <6.7 u <8.4 u <9.6 u <8.3 u <5.0 u <5.0 u <5.0 u 
Vinyl chloride 8240 <13 u <17 u <19 u <17 u <10 u <10 u <10 u 

Semivolatile Organic Compounds (µg/kg) 

Isophorone 8270 <440 u <5,600 u <6,300 u <550 u NA NA <10 u 
Dimethyl phthalate 8270 <440 u <5,600 u <6,300 u <550 u NA NA <10 u 
Diethyl phthalate 8270 <440 u <5,600 u <6,300 u <550 u NA NA <10 u 
F1uorene 8270 <440 u <5,600 u <6,300 u <550 u NA NA <10 u 
Phenanthrene 8270 120 J <5,600 u <6,300 u <550 u NA NA <10 u 
Anthracene 8270 <440 u <5,600 u <6,300 u <550 u NA NA <JO u 
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Semivolatile Organic Analytical 
Compounds (µg/kg) Method No. SE/RC-12/2 

Di-n-butyl phthalate 8270 <440 
Fluoranthene 8270 160 
Pyrene 8270 120 
Benzo (a) anthracene 8270 <440 
bis (2-Ethylhexyl) phthalate 8270 <440 
Chrysene 8270 71 
Benzo (b) fluoranthene 8270 87 
Benzo (k) fluoranthene 8270 <440 
Benzo (a) pyrene 8270 67 
Indeno (1,2,3-cd) pyrene 8270 <440 
Benzo (g,h,i) perylene 8270 <440 

Polychlorinated Biphenyls (pg/kg) 
Aroclor 1248 8080 <44 
Aroclor 1260 8080 <44 

Total Chromatographable Organics (mg/kg) GC/FID 31 

Cyanide (mg/kg) 9010/9012 <0.67 

U = Compound analyzed for but not detected above reporting limit 
J = Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank 
NA= Not analyzed 
Samples collected by Dames & Moore in January 1994 
Samples ending in /I taken from 0-3 inches 
Samples ending in /2 taken from 6-12 inches 

20209-020-121 

u 
J 
J 
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TABLE S-16 (Continued) 

SE/RC-13/2 
SEIRC-13/1 SE/RC-13/2 (Dup) Trip Blank Trip Blank FBIRC-13/2 

<5,600 u <6,300 u <550 u NA NA <IO u 
<5,600 u <6,300 u <550 u NA NA <IO u 
<5,600 u <6,300 u <550 u NA NA <IO u 
<5,600 u <6,300 u <550 u NA NA <10 u 
<5,600 u <6,300 u <550 u NA NA <10 u 
<5,600 u <6,300 u <550 u NA NA <10 u 
<5,600 u <6,300 u <550 u NA NA <10 u 
<5,600 u <6,300 u <550 u NA NA <IO u 
<5,600 u <6,300 u <550 u NA NA <10 u 
<5,600 u <6,300 u <550 u NA NA <10 u 
<5,600 u <6,300 u <550 u NA NA <10 u 

<56 u <63 u <55 u NA NA <1.0 u 
<56 u <63 u <55 u NA NA <1.0 u 

42 43 77 NA NA <O.IO u 

<0.84 u <0.96 u <0.83 u NA NA <0.0IO u 
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TABLES-17 

SUMMARYOFSURFACEWATERSAMPLEANALYSES 

PHASE I RF! 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS • FOWLERVILLE, MICHIGAN 

Surface Water Sam£,le I.D. 

Method 
No. 

SW/RC-1 SW/RC-2 SW/RC-3 SW/RC-6 SW/RC-4 
Parameter 

Dissolved Metals (mg/L) 
Arsenic 
Barium 
Chromium 
Copper 
Silver 
Zinc 

Volatile Organics (µg/L) 
Acrolein 
Acrylonitrile 
Methylene Chlroide 

Semivolatile Organics (µg/L) 
4-Nitrophenol 
Di-n-Butylphthalate 
bis(2-Ethylhexyl)Phthalate 
Di-n-Octyl Phthalate 
N-Nitrosodimethylamine 

Others (mg/L) 
Cyanide 
T.D.S. 

Extractable Petroleum 
Hydrocarbons(mg/L) 
Total Chromatographable 
Organics 

7060 
6010 
6010 
6010 
6010 
6010 

8240 
8240 
8240 

8270 
8270 
8270 
8270 
8270 

9012 
160.1 

GC/FID 

- = Not detected above minimum detection limits 

0.048 

1.7 J 

4.IJ 
l.4BJ 

l.2 l 
2.2BJ 

332 

0.076 Jt 

0.046 

l.3BJ 

1.4 J 
4.0BJ 

329 

0.0030 J 
0.066 

2.0J 

2.4) 

I.I BJ 

409 

(Dup SW/RC-3) 

0.065 

2.3 Bl 

l.5 J 

2.9 J 
2.1 BJ 

412 

B :;;; Compound is also detected in the method blank; J = Result is detected below the reporting limit or is an estimated concentration 
t No reliable identification of a hydrocarbon product 
Samples collected by Dames & Moore in April - May, 1991 

Johnson Controls 
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0.068 

1.5 J 

1.4) 

1.5 BJ 

407 

SW/RC-5 

0.063 

1.4) 

1.3 J 

403 

0.091 Jt 

SW/FJl-1/RC 

0.0062 J 

0.0056 J 
0.0027 J 

0.014 J 

2.0J 
l.7 J 

2.2 Bl 
1.2 Bl 

20 
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TABLE 5-18 

ANALYTICAL PARAMETERS AND METHODS 
PHASE Ill RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY - FOWLERVILLE, MICIDGAN 

Groundwater Sampling, from monitoring wells 

Volatile Organic Compounds 

Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Brnmoform 
Bromomethane 
2-Butanone (MEK) 

Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
l ,3-Dichlorobenzene 
1,43-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
I, 1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
trans- I .4-Dichloro-2-butene 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Ethyl methacry!ate 

Johnson Controls 
20209-020-121 

Method No. 8260B (SW846) 

Hexane 
2-Hedanone 
Iodomethane 
Methylene chloride 
4-Methyl-2-pentanone 
Methyl tert-butyul ether 
Styrene 
1, 1,2,2-Tetrachloroethane 
tert-Butyl alcohol 
Tetrachloroethene 
Tetrahydrofuran 
Toluene 
!, !, I-Trichloroethane 
I, 1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Trichlorotrifluoroethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Dichlorofluoromethane 
Ethyl ether 
Acetonitrile 
3-Chloropropene 
Chloroprene 
Isopropyl ether 
Propionitrile 
Ethyl acetate 
Methacry lonitrile 
Isobutyl alcohol 
Methyl methacrylate 
n-Butanol 
2-Nitropropane 
1,1, 1,2-Tetrachloroethane 
Cyclohexanone 
lsopropy !benzene 
1,2-Dibromo 3-chloropropane (DBCP) 
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TABLE 5-18 (Continued) 

Groundwater Sampling, from Monitoring Wells (continued) 

General Chemistry 

Dissociable cyanide 
Total cyanide 

Groundwater Sampling, from Soil Borings 

Volatile Organic Compounds 

Acetone 
Acrolein 
Aery lonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 

Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,43-Dichlorobenzene 
Dichlorodifluorornethane 
l ,1-Dichloroethane 
1,2-Dich!oroethane 
1, 1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-butene 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Ethyl methacrylate 

Johnson Controls 
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Method No. (SW846) 

SM18 4500-CN-I 
SW8469012 

Method No. 8260B (SW846) 

Hexane 
2-Hedanone 
Iodomethane 
Methylene chloride 
4-Methyl-2-pentanone 
Methyl tert-butyul ether 
Styrene 
I, 1,2,2-Tetrachloroethane 
tert-Butyl alcohol 
Tetrachloroethene 
Tetrahydrofuran 
Toluene 
1,1,1-Trichloroethane 
l, l ,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Trichlorotrifluoroethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
Dichlorofluorornethane 
Ethyl ether 
Acetonitrile 
3-Chloropropene 
Chloroprene 
Isopropyl ether 
Propionitrile 
Ethyl acetate 
Methacrylonitrile 
Isobutyl alcohol 
Methyl methacrylate 
n-Butanol 
2-Nitropropane 
I, I, l ,2-Tetrachloroethane 
Cyclohexanone 
Isopropy !benzene 
1,2-Dibromo 3-chloropropane (DBCP) 
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Soil Sampling, from Soil Borings 

Volatile Organic Compounds 

Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dibrornochlorornethane 
Dibromomethane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,43-Dichlorobenzene 
Dichlorodifluoromethane 
I, 1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-butene 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Ethyl methacrylate 

Johnson Controls 
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TABLE 5-18 (Continued) 

Method No. 8260B (SW846) 

Hexane 
2-Hedanone 
lodomethane 
Methylene chloride 
4-Methyl-2-pentanone 
Methyl tert-butyul ether 
Styrene 
I, 1,2,2-Tetrachloroethane 
tert-Butyl alcohol 
Tetrachloroethene 
Tetrahydrofuran 
Toluene 
I, 1, I-Trichloroethane 
I, 1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Trichlorotrifluoroethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
Dichlorofluoromethane 
Ethyl ether 
Acetonitrile 
3-Chloropropene 
Chloroprene 
Isopropyl ether 
Propionitrile 
Ethyl acetate 
Methacrylonitrile 
Isobutyl alcohol 
Methyl methacrylate 
n-Butanol 
2-Nitropropane 
I, I, 1,2-Tetrachloroethane 
Cyclohexanone 
Isopropylbenzene 
1,2-Dibromo 3-chloropropane (DBCP) 
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TABLE 5-18 (Continued) 

Sediment Sampling, from Red Cedar River 

Semivolatile Organic Compounds 

Anthracene 
Acenaphthene 
Acenaphthylene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Chrysene 
Dibenz (a,h) anthracene 
Benzo (h) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 

Polychlorinated Biphenyls (PCBs) 

Aroclor 10 l 6 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 

General Chemistry 

Dissociable cyanide 
Percent Moisture 
Total cyanide 

Metals (total) 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Johnson Controls 
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Method No. 8270C (SW846) 

Fluoranthene 
Fluorene 
Phenanthrene 
Pyrene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 

Method No. 8082 (SW846) 

Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Method No. (SW846) 

SM18 4500-CN-I 
MCAWW 160.3 MOD 
SW8469012 

Method No. (SW846) 

6010B 
6010B 
6010B 
6010B 
6010B 
7471A 
6010B 
6010B 
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TABLE 5-19 

SUMMARY OF SOIL SAMPLE ANALYSES FROM SOIL BORINGS 
PHASEIIIRFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY - FOWLERVILLE, MICHIGAN 

SO-TCEl SO-TCE2 SO-TCE3 
Parameters (µg/kg) Depth (ft) 4-5 9-10 9-10 

Acetone 4.1 J <l,100 <2,200 
Benzene <5.6 <280 <550 
2-Butanone (MEK) <22 720! <2,200 
Chlorobenzene <5.6 <280 <550 
Chloroethane <11 <560 <1,100 
Chloromethane <11 <560 <l,100 
l,2-Dichlorobenzene <5.6 <280 <550 
1, 1-Dichloroethane 11 3,200 <550 
l, 1-Dichloroethene <5.6 <280 <550 
1,2-Dichloroethane 0.61 J <280 <550 
cis-1,2-Dichloroethene 17 380 3,200 
Trans-1,2-dichloroethene <2.8 <140 54! 
1,2-Dichloroethene (total) 17 380 3,200 
1,4-Dioxane <560 <28.000 <55,000 
Ethylbenzene <5.6 <280 <550 
Hexane <5.6 <280 <550 
2-Hexanone <22 <l,100 <2,200 
Methylene chloride 1.6 J <280 110! 
4-Methyl-2-pentanone <22 <l,100 <2,200 
Tetrachloroethene <5.6 <280 <550 
Toluene <5.6 <280 <550 
1, l, l -Trichloroethane 1.7 J <280 <550 
I, l ,2-Trichloroethane <5.6 <280 <550 
Trichloroethene 6 31 J 17.000 
Vinyl chloride <11 <560 <l,IO0 
Xylenes <5.6 <280 <550 
Ethyl ether <11 <560 <1,100 
Isopropylbenzene <5.6 <280 <550 

Polychlorinated Biphenyls 
Aroclor 1248 NA NA NA 

Pel'ccnt Moistul'e 10.9 10.9 9.5 

E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated value 
NA = Not Analyzed 
Samples collected by URS in June 2000. Analyses performed by Severn Trent Services in 2000. 

Johnson Controls 
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SO-TCE6 SO-TCE7 SO-TCE7 
7-8 3-4 6-1 

7.7 l <24 <22 
<5.5 <6.l <5.5 
<22 <24 <22 
<5.5 <6.1 <5.5 
<11 <12 <11 
<11 <12 <II 
<5.5 <6.1 <5.5 
<5.5 <6.1 <5.5 
<5.5 <6.1 7.0 
<5.5 <6.1 <5.5 
5.4 4.6 400E 

<2.8 <3.0 16 
5.41 4.6) 410E 
<550 <610 <550 
<5.5 <6.l <5.5 
<5.5 <6.l 1.3 J 
<22 <24 <22 
1.6 J 1.9 J 2.1 l 
<22 <24 <22 
<5.5 <6.1 !.OJ 
<5.5 <6.1 <5.5 
<5.5 <6.1 <5.5 
<5.5 <6.1 2.6 J 

11 64 6,400 E 
<11 <12 27 
<5.5 <6.1 <5.5 
<11 <12 <11 
<5.5 <6.1 <5.5 

NA NA NA 

9,6 18 9,8 

SO-TCE8 SO-TCE9 SO-TCE15 
6.5-1.5 7-8 7.0-7.5 

<4,500 <l.100 4,200J 
<l,100 <270 <2,800 
<4,500 410 l <11,000 

<1,100 <270 <2.800 
<2.300 <550 <5,600 
<2,300 <550 <5,600 
<1,100 <270 <2,800 
<l,100 <270 <2.800 
<l,100 <270 <2.800 
<l,100 <270 <2,800 
410! 190 3.200 
<560 <140 <1.400 
410) 190! 3,200 

<110,000 <27,000 49.000J 
<l,100 <270 <2,800 

<1,100 <270 <2,800 

<4,500 <l.100 <11,000 
<l.100 l30J 1,100) 
<4,500 <l.100 <11,000 
<1,100 <270 <2,800 
<l,100 <270 <2.800 
<l,IO0 <270 <2.800 
<l.100 <270 <2.800 
25.000 890 82.000 
<2,300 <550 <5,600 

<1,100 <270 <2,800 
<2,300 <550 <5.600 
<1,100 <270 <2,800 

NA NA NA 

11.3 9 10.9 
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TABLE 5-19 (Continued) 

SO-TCE19 SO-TCE20 SO-TCE25 SO-TCE29 

Parameters (µg/kg) Depth (ft) 6.0-6.5 8.0-8.5 6.0-6.5 5-5.5 

Acetone <l,100 <1,200 460! <l,100 

Benzene <280 <300 <280 <280 
2-Butanone (MEK) 750! 610 l 460! 480 J 
Chlorobenzene <280 <300 <280 <280 

Chloroethane <.560 <610 <.560 <.550 

Chloromethane <560 <610 <.560 <550 

1,2-Dichlorobenzene <280 <300 <280 <280 

1, 1-Dichloroethane <280 <300 <280 <280 

I, 1-Dichloroethene <280 <300 <280 <280 

1,2-Dichloroethane <280 <300 <280 <280 

cis-1,2-Dichloroethene <140 2,400 <140 <140 

Trans-1,2-dichloroethene <140 85 J <140 <140 

1,2-Dichloroethene (total) <280 2,500 <280 <280 

1,4-Dioxane <28,000 <30,000 <28,000 <28,000 

Ethylbenzene <280 <300 <280 <280 

Hexane <280 <300 <280 <280 

2-Hexanone <I.100 <l,200 <l,100 <l,100 

Methylene chloride 100! 120! 110! 100! 
4-Methyl-2-pentanone <l,100 <1,200 <1,100 <1.100 
Tetrachloroethene <280 <300 <280 <280 

Toluene <280 <300 <280 <280 
I, I, 1-Trichloroelhane <280 <300 <280 <280 
1, 1,2-Trichloroethane <280 <300 <280 <280 

Trichloroethene <280 41 J <280 <280 

Vinyl chloride <.560 <610 55.l <.550 
Xylenes <280 <300 <280 <280 

Ethyl ether <.560 <610 <.560 <.550 
Isopropylbenzene <280 <300 94! <280 

Polychlorinated Biphenyls 
Aroclor 1248 NA NA NA NA 

Percent Moisture 10,6 18.0 11.5 9.3 

E = Exceeds detection limits 
= Result is detected below the reporting limit or is an estimated value 

NA = Not Analyzed 
Samples collected by URS in June 2000. Analyses performed by Severn Trent Services in 2000. 

Johnson Controls 
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SO-TCE33 SO-TCE33 SO-TCE34 SO-TCE34 SO-TCE37 

5-5.5 7-8 7-8 9-9.5 6.0-6.5 

<1,100 NA NA <l,100 <l.100 

<280 NA NA <280 <280 

740! NA NA 480! 490! 

<280 NA NA <280 <280 

<.550 NA NA <.560 <550 

<.550 NA NA <.560 <.550 

<280 NA NA <280 100! 

<280 NA NA <280 <280 

<280 NA NA <280 <280 

<280 NA NA <140 <140 

<140 NA NA <280 <280 

<140 NA NA <140 <140 

<280 NA NA <280 100! 

<28,000 NA NA <28,000 <28,000 

<280 NA NA <280 <280 

<280 NA NA <280 <280 

<l.100 NA NA <l.100 <1,100 

120! NA NA 130! 91 J 

<l.100 NA NA <l,100 <l,100 

<280 NA NA <280 <280 

<280 NA NA <280 <280 
<280 NA NA <280 <280 

<280 NA NA <280 <280 

<280 NA NA <280 <280 

<550 NA NA <560 <.550 

<280 NA NA <280 <280 

<.550 NA NA <560 <550 

<280 NA NA <280 <280 

NA 14! 290 NA NA 

9.6 11.0 11.0 11.0 9.7 
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TABLE 5-19 (Continued) 

SO-TCE38 SO-TCE39 SO-TCE39 

Parameters (µg/kg) Depth (ft) 9-9,5 5-6 10'11 

Acetone <l,100 <l,100 NA 

Benzene <280 <280 NA 
2-Butanone (MEK) 440J 590] NA 

Chlorobenzene <280 <280 NA 
Chloroethane <560 <560 NA 
Chloromethane <560 <560 NA 
1,2-Dichlorobenzene <280 <280 NA 
1, 1-Dichloroethane <280 <280 NA 
1, 1-Dichloroethene <280 <280 NA 
1,2-Dichloroethane 230 <140 NA 
cis-1,2-Dichloroethene <280 <280 NA 
Trans-l,2-dich1oroethene <140 <140 NA 
1,2-Dichloroethene (total) 230] <280 NA 

1,4-Dioxane 3,IOOJ 3,400] NA 

Ethylbenzene <280 <280 NA 
Hexane <280 <280 NA 
2-Hexanone <1,100 <1,100 NA 
Methylene chloride l lOJ 120] NA 
4-Methyl-2-pentanone <1,100 <l,100 NA 
Tetrachloroethene <280 <280 NA 
Toluene <280 <280 NA 
l, l,1-Trichloroethane <280 <280 NA 
I, 1,2-Trichloroethane <280 <280 NA 
Trichloroethene 1,200 <280 NA 
Vinyl chloride <560 <560 NA 
Xylenes <280 <280 NA 
Ethyl ether <560 <560 NA 

Isopropylbenzene <280 <280 NA 

Polychlorinated Biphenyl.s 
Aroclor 1248 NA NA <37 

Percent Moisture 11.l l0.3 11.0 

E = Exceeds detection limits 
= Result is detected below the reporting limit or is an estimated value 

NA = Not Analyzed 
Samples collected by URS in June 2000. Analyses performed by Severn Trent Services in 2000. 

Johnson Controls 
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6120/2000 6122/2000 7/11/2000 

TRIP BLANK (Og/L) TRIP BLANK (Og/L) TRIP BLANK (Og/L) 

<10 <:IO <10 

<1.0 <l.0 <l.0 

<5.0 <5.0 <5.0 

<l.0 <LO <LO 

<2.0 <2.0 <2.0 
<2.0 <2.0 <2.0 

<1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 
<1.0 <l.0 <l.0 
<l.0 <LO <1.0 

<0.50 <0.50 <0.50 

<l.0 <LO <LO 

<200 <200 <200 

<1.0 <l.0 <1.0 

<1.0 <LO <1.0 

<5.0 <5.0 <5.0 

1.6 2.9 1.6 

<5.0 <5.0 <5.0 
<1.0 <1.0 <1.0 

<LO <l.0 <l.0 

<1.0 <1.0 <LO 
<LO <1.0 <1.0 

<1.0 <l.0 <1.0 
<l.0 <LO <1.0 

<2.0 <2.0 <2.0 

<2.0 0.45 J <2.0 

<1.0 <l.0 <l.0 

NA NA NA 

NA NA NA 
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Total Volume of 
Well Depth* Water Purged 
No. (ft) (gallons) 

MW-Al 18.85 5 
MW-AZ 33.0 14 

MW-A3 20.90 6.6 

MW-Bl 20.55 12 

MW-B2 40.8 20 

MW-B3 19.18 7.5 

MW-B4 31.45 6.5** 

MW-Cl 20.6 12 

MW-C3 15.5 12 

MW-Fl 18.63 8 

MW-F3 20.65 8 

MW-F4 20.02 9 

MW-F5 31.9 12 

MW-GI 20.85 10 

MW-03 21.05 10 

MW-G4 21.15 9 

MW-JI 20.6 8 

MW-J3 30.5 18 

MW-J4 14.20 6 

MW-Kl 14.2 5 
MW-LI 15.5 7 

Samples collected by URS in June 13-15, 2000 

* Total Depth measured from top of internal casing. 

** Well purged dry. 
"-"=Not Recorded or Documented 

Johnson Controls 
20209-020-121 

TABLE 5-20 

GROUNDWATER FIELD PARAMETERS 
PHASE ill RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY. FOWLERVILLE, MICHIGAN 

Temperature pH Conductivity Sample Sediment 
(•F) (S.U.) (µmhos/cm) Content 

52.9 6.63 783 low 

53.4 7.20 520 low to none 

52.6 6.36 483 low to none 

52.1 6.45 758 none 

51.6 6.75 520 low to none 

55.5 6.54 654 low to none 

52.5 7.83 512 none 

55.4 7.42 1,317 low 

55.5 7.l l l,257 low 

51.1 6.13 599 

50.9 6.35 1,064 low to none 
50.7 465 low to none 

51.5 6.91 501 low to none 

50.2 816 low to none 

49.8 6.65 649 none 

50.3 6.80 762 low 

51.6 4.90 727 low to none 

50.6 7.22 1,638 low to none 

53.5 6.51 795 none 

54.5 6.68 806 none 

58.4 7.13 670 high 

Sample Sample 
Color Odor 

light brown none 

beige none 

light orange-brown none 

clear none 

milky gray none 

milky gray - clear none 

clear none 

clearish gray petroleum 

light clearish gray pelroleum 

light tan none 

light brown none 

light tan none 

light tan none 

clear none 

orange none 

light brown none 

light brown-clearish none 

clear none 

light yellow none 

red none 
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Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
I ,4-Dichlorobenzene 
1, 1-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 

Johnson Controls 
20209-020-121 

TABLE 5-21 

SUMMARY OF GROUNDWATER SAMPLE ANALYSES 
PHASE II AND PHASE lll RF! 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY. FOWLERVILLE, MICHIGAN 

MW-Al MW-A2 MW-A3 
1/94 -2/94 6/00 1/94 • 2/94 6/00 1/94. 2/94 

NA <10 NA <10 NA 
0.83 0.32) <0.50 U <1.0 0.41 J 
NA <1.0 NA <1.0 NA 
NA <5.0 NA <5.0 NA 
NA <LO NA <1.0 NA 

<5.0U <1.0 1.3 J <1.0 1.5 J 
6.8 4.5 2.0 J <1.0 9.8 
NA <2.0 NA <2.0 NA 
NA <1.0 NA <1.0 NA 
NA <2.0 NA <2.0 NA 
0.74 <1.0 <0.S0U <1.0 0.32) 
0.77 <LO 0.49 J <1.0 <0.50U 
2.3 <1.0 0.95 <1.0 1.2 

<0.SU <1.0 <0.50 U <1.0 <0.50 U 
<0.5U <l.0 <O.S0U <1.0 <0.50 U 

NA <1.0 NA <1.0 NA 
<O.SU <0.5 <0.50U <0.50 <0.50U 
<5.0U <1.0 <5.0U <1.0 <5.0U 

NA <200 NA <200 NA 
NA <200 NA <200 NA 
0.61 <1.0 <0.50 U <1.0 <0.50 U 
I.I <LO I.I BJ <1.0 <5.0U 

<5.0U <1.0 <5.0U <1.0 <5.0U 
0.67 <1.0 <0.50 U <1.0 0.25 J 
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MW-A4 
6/00 1/94 • 2/94 6/00 

2.8 J NA NS 
<1.0 <0.50 U NS 
<1.0 NA NS 
<5.0 NA NS 
<1.0 NA NS 
<1.0 <5.0U NS 
2.8 <5.0U NS 

<2.0 NA NS 
<1.0 NA NS 
<2.0 NA NS 
<1.0 0.30 J NS 
<1.0 <0.50 U NS 
<1.0 6.7 NS 
<l.0 <0.50 U NS 
<1.0 <0.50U NS 

<1.0 NA NS 
<0.50 <0.50U NS 
<1.0 <5.0U NS 
<200 NA NS 
<200 NA NS 
<l.0 <0.50 U NS 
<1.0 2.6JB NS 
<l.0 <5.0U NS 
<1.0 <0.50U NS 
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TABLE 5-21 (Continued) 

Parameters 
MW-Al MW-A2 

Organic Compounds (µg/L) 1/94 -2194 6/00 1194 -2194 

1, 1, I-Trichloroethane NA <1.0 NA 
Trichloroethene <0.5U <1.0 <5.0 U 

Vinyl chloride <!.OU <1.0 <!.OU 

Xylenes 1.8 <2.0 <O.S0U 
Ethyl Ether NA <2.0 NA 

Others (mg/L) 

Dissociable cyanide NA NA NA 
Total cyanide 0.33 B NA 0.014 B 

Q = Elevated reporting limit. The reporting limit is Elevated due to high analyte levels. 
E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks 
U = Compound analyzed for but not detected above reporting limit 
NA = Not analyzed 
NS = Not Sampled 
Samples collected by URS (formerly Daines & Moore) in January and February 1994 and inJune 2000 

6/00 

<1.0 
<1.0 
<1.0 
<2.0 
<2.0 

NA 

NA 

MW-A3 

1194 - 2194 

NA 
<5.0U 
<I.OU 
0.31 J 

NA 

NA 

0.54 B 

Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) in 1994 and Severn Trent Services in 2000 

Johnson Controls 
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MW-A4 

6/00 1/94 - 2194 6/00 

<LO NA NS 

<1.0 <5.0U NS 

<1.0 <!.OU NS 

<2.0 0.32J NS 

<2.0 NA NS 

<0.010 NA NS 

0.088 0.083 B NS 
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Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,1-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachlqroethene 
Toluene 

Johnson Controls 
20209-020-] 2] 

MW-Bl 
1/94 • 2/94 

NA 
<D.50 U 

NA 
NA 
NA 

<25U 
<25U 

NA 
NA 
NA 

0.31 J 

<0.50U 
<0.50U 

15 J 
3.1 J 
NA 
32 

480 

NA 
NA 

<D.50 U 
<25U 
<25U 

<0.50U 

TABLE 5-21 (Continued) 

MW-B2 
6/00 1/94. 2/94 6/00 

<80 NA <10 

<8.0 <0.50 U <1.0 

<8.0 NA <1.0 
<40 NA <5.0 
<8.0 NA <1.0 
<8.0 <5.0U <1.0 
<8.0 <5.0U <1.0 
<16 NA <2.0 

<8.0 NA <1.0 

<16 NA <2.0 

<8.0 <D.50 U <1.0 

<8.0 <D.50 U <1.0 
<8.0 <D.50 U <1.0 

5.4 J <5.0U <1.0 

<8.0 <D.50 U <1.0 
220 NA <1.0 
11 <0.50U <D.50 

230 <5.0U <1.0 
<1,600 NA <200 
<1,600 NA <200 

<8.0 <D.50U <1.0 

11 <5.0U 1.0 

<8.0 <5.0U <1.0 

<8.0 <D.50U <1.0 
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MW-B3 MW-B4 
l/94 • 2/94 6/00 1/94 • 2/94 6/00 

NA <40 33 13 

0.28 J <4.0 <0.50U <1.0 

NA <4.0 NA <1.0 

NA <20 NA 2.7 J 
NA <4.0 <0.50 U <LO 

<2SU <4.0 <5.0U <1.0 

<25U <4.0 <5.0U <1.0 

NA <8.0 NA 0.31 J 
NA <4.0 NA <1.0 

NA <8.0 NA <2.0 

0.99 <4.0 <D.50 U <1.0 

<D.50U <4.0 <D.50 U <LO 
<D.50U <4.0 <D.50 U <1.0 

<25U 0.91 J <5.0U 0.43 J 
<20U <4.0 <D.50 U <1.0 

NA 59 NA 0.38 J 
43 2.9 <0.50U <0.50 

530 62 1.5 J <1.0 

NA <800 NA <200 

NA <800 NA 120 l 

<D.50 U <4.0 <0.50 U <1.0 

<25U 4.6 <5.0U 1.20 

<25U <4.0 <5.0U <1.0 

0.31 J <4.0 <0.50 U <1.0 
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TABLE 5-21 (Continued) 

Parameters 
MW-Bl MW-B2 

Organic Compounds (µg/L) 1/94. 2/94 6/00 1/94 - 2/94 

1,1,1 ·Trichloroethane NA <8.0 NA 

Trichtoroethene 70 28 <0.50U 

Vinyl chloride 130 21 <!OU 

Xylenes <0.50 U <16 <0.S0U 

Ethyl Ether NA <16 NA 

Others (mg/L) 

Dissociable cyanide NA NA NA 

Total cyanide <0.010 U NA <0.010 U 

Q = Elevated reporting limit. The reporting limit is Elevated due to high analyte levels. 
E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks 
U = Compound analyzed for but not detected above reporting limit 
NA= Not analyzed 
NS = Not Sampled 
Samples co11ected by URS (formerly Dames & Moore) in January and February 1994 and in June 2000 

6/00 

<1.0 
<1.0 
<1.0 
<2.0 
<2.0 

NA 
NA 

MW-B3 
1/94. 2/94 

NA 
94 

400 
<0.S0U 

NA 

NA 
<0.010 U 

Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) in 1994 and Severn Trent Services in 2000 

Johnson Controls 
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MW-B4 

6/00 J/94- 2/94 6/00 

<4.0 NA <1.0 

36 0.47 J <1.0 

4.4 <IOU <1.0 
<8.0 <0.50 U <2.0 

<8.0 NA <2.0 

NA NA NA 

NA <0.010 U NA 
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Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 

Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,1-Dichloroethane 
l,1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethanol 
Ethy1benzene 
Methylene chloride 
Tetrachloroethene 
Toluene 

Johnson Controls 
20209-020-121 

TABLE S-21 (Continued) 

MW-Cl MW-C2 

l/94 -2/94 6/00 1/94 -2/94 

NA <130 NA 
<D.50 U <13 <D.50 U 

NA <13 NA 

NA <67 NA 

NA <13 NA 
<17 U <13 <5.0U 
<17 U <13 <5.0U 

NA <27 NA 

NA <13 NA 

NA <27 NA 
0.41 J 17 <0.5 U 

<0.50 U <13 <0.5 U 
<0.50 U <13 <0.5U 
<17U <13 <5.0U 

<12 U 3.2J <D.50 U 
NA 230 NA 

14 120 <0.50 U 
43 350 <5.0U 

NA <2,700 NA 
NA <2,700 NA 

<D.50 U <13 <0.50U 
3.8 JB <13 <5.0U 

<17 U <13 <5.0U 

<0.50U <13 <0.50U 
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MW-C3 

6/00 1/94 -2/94 6/00 

NS 690JB <29 

NS <5.0U <2.9 

NS NA <2.9 

NS NA <14 

NS <l,200U <2.9 

NS <l,200U <2.9 

NS <l,200 U 1.9 l 
NS NA <5.7 

NS NA <2.9 

NS NA <5.7 
NS 160 18 
NS <5.0U <2.9 

NS 100 3.4 

NS <l,200U 1.6 J 
NS <12U <2.9 

NS NA 160 

NS 28 96 

NS <l,200U 250 

NS NA <570 

NS NA <570 

NS 3.8 J <2.9 

NS 360JB <2.9 

NS <l,200 U <2.9 

NS 3.3 J <2.9 
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TABLE 5-21 (Continued) 

Parameters 
MW-Cl 

Organic Compounds (µg/L) 1/94 • 2/94 6/00 

1,1, 1-Trichloroethane NA <13 

Trichloroethene 390 900E 

Vinyl chloride <33 U 20 

Xylenes <0.50 U <27 

Ethyl Ether NA <27 

Others (mg/L) 

Dissociable cyanide NA <0.010 

Total cyanide 0.43 0.031 

Q = Elevated reporting limit. The reporting limit is Elevated due to high analyte levels. 

E = Exceeds detection limits 
J = Result is detected below the reporting ,limit or is an estimated value 
B = Detected in blanks 
U = Compound analyzed for but not detected above reporting limit 
NA = Not analyzed 
NS = Not Sampled 

MW-C2 
1/94. 2/94 

NA 
<.5.0 U 
<IOU 

<0.50U 
NA 

NA 

<0.010 U 

Samples collected by URS (formerly Dames & Moore) in January and February 1994 and in_ June 2000 

6/00 

NS 
NS 
NS 
NS 
NS 

NS 
NS 

Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) in 1994 and Severn Trent Services in 2000 

Johnson Controls 
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MW-C3 
1/94. 2/94 6/00 

NA <2.9 
<l,200U 69 

<2,500U 16 
27 <.5.7 

NA <.5.7 

NA <0.010 

1.1 <0.010 
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Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 

Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
l ,2-Dichloroelhene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 

Johnson Controls 
20209-020-121 

TABLE 5-21 (Continued) 

MW-El MW-E2 
1/94 • 2/94 6/00 1/94 • 2/94 

NA NS NA 
<0.50U NS 0.54 

NA NS NA 
NA NS NA 
NA NS NA 

<5.0U NS <5.0U 
<5.0U NS <5.0U 

NA NS NA 
NA NS NA 
NA NS NA 

<5.0U NS 0.46J 
<0.50U NS 0.51 
<0.50U NS 0.51 
<0.5U NS <0.5 U 
<O.SU NS <0.5U 

NA NS NA 
<0.50 U NS <0.50 U 
<5.0U NS <5.0U 

NA NS NA 
NA NS NA 

<0.50 U NS 0.72 
I.OJ NS <5.0U 

<5.0U NS <5.0U 
<0.50U NS 0.63 
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MW-E3 
6/00 1/94 • 2/94 6/00 

NS <IOU NS 
NS <0.50 U NS 
NS NA NS 
NS NA NS 
NS <5.0U NS 
NS <5.0U NS 
NS 1.9 J NS 
NS NA NS 
NS NA NS 
NS NA NS 
NS 0.491 NS 
NS <0.50 U NS 
NS 0.81 NS 
NS <0.5 U NS 
NS <0.5 U NS 
NS NA NS 
NS <0.50 U NS 
NS <5.0U NS 
NS NA NS 
NS NA NS 
NS <0.50 U NS 
NS <5.0U NS 
NS <5.0U NS 
NS <0.50U NS 

10/04/01 



TABLE 5-21 (Continued) 

Parameters 
MW-El 

Organic Compounds (µg/L) 1/94 • 2/94 6/00 

1, I ,I-Trichloroethane NA NS 

Trichloroethene <5.0U NS 

Vinyl chloride <IOU NS 

Xylenes <0.50U NS 

Ethyl Ether NA NS 

Others (mg/L) 

Dissociable cyanide NA NS 

Total cyanide 0.034 NS 

Q = Elevated reporting limit. The reporting limit is Elevated due to high analyte levels. 
E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks 
U = Compound analyzed for but not detected above reporting limit 
NA= Not analyzed 
NS = Not Sampled 

MW-E2 
1/94. 2/94 

NA 
<5.0U 
<!OU 

2.0 
NA 

NA 

<0.0IOU 

Samples collected by URS (formerly Dames & Moore) in January and February 1994 and in June 2000 

6/00 

NS 
NS 
NS 
NS 
NS 

NS 
NS 

Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) in 1994 and Severn Trent Services in 2000 

Johnson Controls 
20209-020-121 Page 8 ofl8 

MW·E3 
1/94. 2/94 6/00 

NA NS 

<5.0U NS 

<IOU NS 

<0.50 U NS 
NA NS 

NA NS 

0.0370 NS 

10/04/01 



Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Brornodichloromethane 
2DButanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyf vinyl ether 
Chlorofonn 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1, 1-Dichloroethane 
l, l-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 

Johnson Controls 
20209-020-121 

MW-Fl 
1194 • 2/94 

NA 
<D.50U 

NA 
NA 
NA 

<5.0U 
<5.0U 

NA 
NA 
NA 

<0.50 U 
<D.50U 
<D.50U 
<5.0U 

<D.50 U 
NA 

<D.50 U 
<5.0U 

NA 
NA 

<D.50 U 
<5.0U 
<5.0U 

<D.50 U 

TABLE 5-21 (Continued) 

MW-F2 MW-F3 
6/00 1194 -1J94 6/00 1194 -1J94 

<10 NA NS NA 
<1.0 <D.50 U NS <0.50 U 

<1.0 NA NS NA 
<5.0 NA NS NA 
<l.0 NA NS NA 
<1.0 <5.0U NS <5.0U 
<1.0 <5.0U NS <5.0U 

<2.0 NA NS NA 
<1.0 NA NS NA 
<2.0 NA NS NA 
<1.0 <0.50U NS 0.47 l 

<1.0 <0.50 U NS <D.50U 

<1.0 <D.50U NS <D.50 U 

<1.0 <5.0U NS <5.0U 

<1.0 <D.50 U NS <D.50 U 
<1.0 NA NS NA 
<0.50 <D.50 U NS <D.50 U 

<1.0 <5.0U NS <5.0U 
<200 NA NS NA 
<200 NA NS NA 
<1.0 <0.50 U NS <D.50 U 

<1.0 <5.0U NS <5.0U 

<1.0 <5.0U NS <5.0U 
<1.0 <0.50 U NS <D.50U 
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MW-F4 MW-F5 
6/00 1/94 -1J94 6/00 1/94 -1J94 6100 

<10 NA <10 <IOU <ID 

0.31 J <0.50 U 0.23 J <0.50 U <1.0 

<1.0 NA <LO NA <1.0 

<5.0 NA <5.0 NA <5.0 

<1.0 NA <1.0 <0.50 U <l.0 

<1.0 <5.0U <1.0 <5.0U <1.0 

0.53 J <5.0U <1.0 <5.0U <1.0 

<2.0 NA <2.0 NA <2.0 

<1.0 NA <1.0 NA <1.0 

<2.0 NA <2.0 NA <2.0 

<1.0 <0.50U <1.0 <0.50 U <1.0 

<1.0 <0.50U <1.0 <0.50 U <1.0 

<1.0 <0.50U <1.0 <0.50U <1.0 
<1.0 <5.0U <1.0 <5.0U <1.0 

<1.0 <0.50U <1.0 <0.50 U <1.0 

<1.0 NA <1.0 NA <1.0 

<0.50 <0.50U <0.50 <0.50U <D.50 

<1.0 <5.0U <LO <5.0U <1.0 

<200 NA <200 NA <200 

<200 NA <200 NA <200 

<l.0 <D.50 U <l.0 <0.50 U <l.0 

<1.0 l.l J <1.0 <5.0U <1.0 

<LO <5.0U <1.0 1.8 J <1.0 

<1.0 <D.50U <1.0 <0.50U <1.0 
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TABLE 5-21 (Continued) 

Parameters 
MW-Fl MW-F2 

Organic Compounds (µg/L) 1/94. 2/94 6/00 1/94 • 2/94 6/00 

1, l, 1-Trichloroethane NA <1.0 NA NS 
Trichloroethene <5.0U <1.0 <5.0U NS 
Vinyl chloride <IOU <1.0 <IOU NS 
Xylenes 0.40 J <2.0 <0.50U NS 
Ethyl Ether NA <2.0 NA NS 

Others (mg/L) 

Dissociable cyanide NA <0.010 NA NS 
Total cyanide <0.0IOU <0.010 <0.010 U NS 

Q = Elevated reporting limit. The reporting limit is Elevated due to high analyte levels. 
E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks 
U = Compound analyzed for but not detected above reporting limit 
NA= Not analyzed 
NS = Not Sampled 
Samples co1lected by URS (formerly Dames & Moore) in January and February 1994 and in June 2000 

MW-F3 
1/94. 2/94 6/00 

NA <1.0 
<5.0U <1.0 

<IOU <1.0 
<0.50 U <2.0 

NA <2.0 

NA <0.010 
<0.0IOU 0.0052 B 

Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) in 1994 and Severn Trent Services in 2000 

Johnson Controls 
20209-020-121 Page 10 of 18 

MW-F4 MW-FS 
1/94 • 2/94 6/00 1/94. 2/94 6/00 

NA <1.0 NA <1.0 

<5.0U <1.0 <5.0U <1.0 

<IOU <1.0 <IOU <1.0 
<0.50U <2.0 <0.50 U <2.0 

NA <2.0 NA <2.0 

NA <0.010 NA <0.010 
0.065 0.030 0.017 <0.010 

10/04/01 



Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,1-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
l,2-Dichloroethene (total) 
l,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 

Johnson Controls 
20209-020-121 

MW-Gl 
1/94 • 2/94 

NA 
<0.50 U 

NA 
NA 
NA 

<5.0U 
<5.0U 

NA 
NA 
NA 

<0.50U 
<0.50U 

<0.50 U 
<5.0U 

<0.50 U 
NA 

<0.50U 

<5.0U 

NA 
NA 

<0.50U 

<5.0U 
<5.0U 

<0.50U 

TABLE 5-21 (Continued) 

MW-G2 
6/00 1/94 • 2/94 

<10 NA 
<1.0 <0.50U 
<1.0 NA 
<5.0 NA 
<1.0 NA 
<1.0 <5.0U 
<1.0 <5.0U 
<2.0 NA 
<l.0 NA 
<2.0 NA 
<1.0 <0.50 U 
<1.0 <0.50U 
<1.0 <0.50 U 

<1.0 <5.0U 
<1.0 <0.50U 

<1.0 NA 
<0.50 <0.50 U 

<1.0 <5.0U 

<200 NA 
<200 NA 
<1.0 <0.50U 
<1.0 <5.0U 

<1.0 <5.0U 

<1.0 <0.50U 
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MW-G3 MW-G4 
6/00 1/94 • 2/94 6/00 1/94 • 2/94 6/00 

NS NA <10 NA <10 
NS <0.50 U <1.0 <0.50U <1.0 
NS NA <1.0 NA <LO 

NS NA <5.0 NA <5.0 

NS NA <l.0 NA <1.0 

NS <5.0U <1.0 <5.0U <1.0 

NS <5.0U <1.0 <5.0U <1.0 

NS NA <2.0 NA <2.0 

NS NA <1.0 NA <1.0 

NS NA <2.0 NA <2.0 

NS <0.50U <1.0 <0.50 U <1.0 
NS <0.50U <1.0 <0.50U <1.0 

NS <0.50 U <1.0 <0.50 U <1.0 

NS <5.0U <1.0 <5.0U <1.0 

NS <0.50 U <1.0 <0.50 U <1.0 

NS NA <1.0 NA <l.0 
NS <0.50U <0.50 <0.50 U <0.50 

NS <5.0U <1.0 <5.0U <1.0 

NS NA <200 NA <200 

NS NA <200 NA <200 
NS <0.50 U <1.0 <0.50U <1.0 
NS <5.0U <1.0 <5.0U <1.0 
NS <5.0U <1.0 <5.0U <1.0 

NS <0.50 U <1.0 <0.50 U <1.0 

10/04/01 



TABLE 5-21 (Continued) 

Parameters 
MW-Gl MW-G2 

Organic Compounds (µg/L) 1/94 • 2/94 6/00 1/94 -2/94 

I, I, I-Trichloroethane NA <1.0 NA 
Trichloroethene <.5.0 U <1.0 <5.0U 
Vinyl chloride <IOU <1.0 <!OU 
Xylenes <0.50 U <2.0 <0.50U 
Ethyl Ether NA <2.0 NA 

Others (mg/L) 

Dissociable cyanide NA NA NA 
Total cyanide <0.0IOU NA <O.0IOU 

Q = Elevated reporting limit. The reporting limit is Elevated due to high analyte levels. 
E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks 
U = Comp6und analyzed for but not detected above reporting limit 
NA= Not analyzed 
NS = Not Sampled 
Samples collected by URS (fonnerly Dames & Moore) in January and February 1994 and in June 2000 

MW-G3 
6/00 1/94 • 2/94 

NS NA 
NS <5.0U 
NS <IOU 
NS <0.50U 
NS NA 

NS NA 
NS <0.0IOU 

Analyses perfonned by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) in 1994 and Severn Trent Services in 2000 

Johnson Controls 
20209-020-121 Page 12 of 18 

MW-G4 
6/00 1/94 -2/94 6/00 

<1.0 NA <1.0 

<1.0 <5.0U <1.0 
<1.0 <!OU 1.0 
<2.0 <0.50U <2.0 

<2.0 NA <2.0 

NA NA NA 
NA <O.0!0U NA 

10/04/01 



Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1, 1-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,4-Dioxane 

Ethanol 
Ethyl benzene 
Methylene chloride 
Tetrachloroethene 
Toluene 

Johnson Controls 
20209-020-121 

TABLE 5-21 (Continued) 

MW-JI MW-J2 
1/94 -2/94 6/00 1/94 • 2/94 

NA <10 NA 
<0.50 U <1.0 <0.50 U 

NA <1.0 NA 
NA <5.0 NA 
NA <1.0 NA 

<5.0U <1.0 <5.0U 
<5.0U <1.0 <5.0U 

NA <2.0 NA 
NA <1.0 NA 
NA <2.0 NA 

<0.50 U <1.0 <0.50U 
<0.50 U <l.0 <0.SOU 
<0.50 U <1.0 <0.50U 

1.2 J 0.68 J <5.0U 
<0.50U <1.0 <0.50 U 

NA 5.6 NA 
<0.50 U <0.50 <0.50U 

4.2J 5.6 <5.0U 
NA <200 NA 
NA <200 NA 

<0.50 U <1.0 <0.50U 
<5.0U <LO <5.0U 
<5.0U <1.0 <5.0U 
<0.50 U <1.0 <0.50U 
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MW-J3 MW-J4 
6/00 1/94 • 2/94 6/00 1/94 - 2/94 6/00 

NS <IOU 5.2J <IOU 16 J 
NS <0.50 U <LO <0.SOU <4.0 
NS NA <1.0 NA <4.0 
NS NA <5.0 NA <20 
NS <5.0U <1.0 <5.0U <4.0 
NS <5.0U <1.0 <5.0U <4.0 
NS <5.0U <1.0 <5.0U <4.0 
NS NA <2.0 NA <8.0 
NS NA <1.0 NA <4.0 
NS NA <2.0 NA <8.0 
NS <0.50U <1.0 <0.50 U <4.0 

NS <0.50 U <1.0 <0.50 U <4.0 
NS <0.50 U <1.0 <0.50 U <4.0 
NS <5.0U <LO 4.4 0.94) 
NS <0.50 U <l.0 <2.5 u <4.0 
NS NA <1.0 NA 54 
NS <0.SOU <0.50 13 2.5 
NS <5.0U <1.0 85 57 
NS NA 19 J NA <800 
NS NA <200 NA <800 
NS <0.50 U <l.0 <0.50U <4.0 
NS <5.0U <1.0 <5.0U <4.0 
NS <5.0U <1.0 <5.0U <4.0 
NS <0.50 U <1.0 <0.50 U <4.0 

10/04/01 



TABLE 5-21 (Continued) 

Parameters 

MW-JI 
Organic Compounds (µg/L) 1/94 • 2/94 6/00 

1,1, I-Trichloroethane NA <1.0 
Trichloroethene <5.0U <1.0 
Vinyl chloride 1.41 8.7 
Xylenes <O.S0U <2.0 
Ethyl Ether NA <2.0 

Others (mg/L) 

Dissociable cyanide NA <0.010 
Total cyanide 4.6 1.5 Q 

Q :::= Elevated reporting limit. The reporting limit is Elevated due to high analyte levels. 
E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks 
U = Compound analyzed for but not detected above reporting limit 
NA= Not analyzed 
NS = Not Sampled 

MW-J2 
1/94 • 2/94 

NA 
<5.0U 

<IOU 
<0.50 U 

NA 

NA 
0.066 

Samples collected by URS (formerly names & Moore) in January and February 1994 and in June 2000 

MW-J3 
6/00 1/94 - 2/94 

NS NA 
NS <5.0U 
NS 17 
NS <0.50 U 
NS NA 

NS NA 
NS 16.9 

Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) in 1994 and Severn Trent Services in 2000 

Johnson Controls 
20209-020-121 Page 14 of 18 

MW-J4 
6/00 1/94 • 2/94 6/00 

<1.0 NA . <4.0 
<LO <2.5U <4.0 
17 55 18 

<2.0 <0.50 U <8.0 
<2.0 NA <8.0 

0.021 NA <0.010 

5.4Q 5.1 0.0086 B 

10/04/01 



Parameters 

Organic Compounds {µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chlorofonn 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1, 1-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dich]oroethene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 

Johnson Controls 
20209-020-12! 

TABLE 5-3 (Continued) 

MW-Kl MW-Ll 
1/94 -2/94 6/00 1/94 • 2/94 6/00 

<!OU 9.4 J <.500 U <.500 
<0.50U <l.0 0.78 <.50 

NA <1.0 NA <.50 
NA <.5.0 NA <250 

<.5.0 U <1.0 <250U <.50 
<.5.0 U <1.0 <250U <.50 
<.5.0 U <l.0 <250U <50 

NA <2.0 NA <100 
NA <l.0 NA <.50 
NA <2.0 NA <100 

<0.50U <l.0 <0.50 U <.50 
<0.50 U <1.0 <0.50 U <.50 
<0.50 U <1.0 <0.50 U <.50 
<.5.0 U 1.0 <250U <.50 
<.5.0 U <l.0 <250U <50 

NA 7.90 NA 250 
22 0.56 <250U <25 
70 8.40 770 270 

NA <200 NA <10,000 
NA <200 NA <l0,000 

<0.50 U <l.0 <0.50 U <50 
<5.0U <'LO <250U 47 J 
<.5.0 U <l.0 <250U <50 

<0.50 U <LO <0.50U <.50 
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TABLE 5-21 (Continued) 

Parameters 
MW-Kl 

Organic Compounds (µg/L) 1/94 • 2/94 6/00 

1,1, 1 m Trichloroethane NA 0.441 
Trichloroethene 120 4.2 
Vinyl chloride 12 <LO 
Xylenes <0.50U <2.0 
Ethyl Ether NA <2.0 

Others (mg/L) 

Dissociable cyanide NA <0.010 
Total cyanide 0.11 0.0036 B 

Q ;;:: Elevated reporting limit. The reporting limit is Elevated due to high analyte levels. 
E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks 
U = Compound analyzed for but not detected above reporting limit 
NA= Not analyzed 
NS = Not Sampled 

MW-LI 

1194 • 2/94 

NA 
5,000 
81J 

<0.50 U 
NA 

NA 
<0.0IOU 

Samples collected by URS (formerly Dames & Moore) in January and February 1994 and in June 2000 

6/00 

<50 
2,200 
<50 

<100 
<100 

NA 
NA 

Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) in 1994 and Severn Trent Services in 2000 

Johnson Contro]s 
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Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chlorofonn 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1, 1-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 

Johnson Controls 
20209-020-121 

FB@MW-A3 
6/13/00 

4.IJ 

<1.0 

0.40J 
<5.0 
<1.0 
<1.0 
<1.0 
<2.0 

0.91 J 
0.50J 

<1.0 

<1.0 
<1.0 
<1.0 

<l.0 
<1.0 

<0.50 
<1.0 

<200 
<200 
<1.0 

<1.0 

<1.0 
<1.0 

TABLE 5.3 (Continued) 

EB@MW-C3 FB@MW-Kl 
6/15/00 6/15/00 

7.0J 7.9J 

<1.0 <1.0 
0.46J 0.45 J 
2.8 J 2.9 J 
<1.0 <1.0 
<1.0 <LO 
<1.0 <1.0 
<2.0 <2.0 

0.93 J 0.92J 
<2.0 <2.0 

<1.0 <1.0 

<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<l.0 <1.0 
<1.0 <1.0 

<0.50 <0.50 
<1.0 <1.0 

<200 <200 
<200 <200 
<LO <1.0 
<1.0 <1.0 

<1.0 <1.0 
<l.0 <1.0 
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MW-200 MW-201 
(DuEMW-F5) (Du2MW-Cl) TRIP BLANK TRIP BLANK 

6/13/00 6/15/00 6/14/2000 6/15/2000 

<10 <200 <10 <10 

<1.0 <20 <1.0 <1.0 

<1.0 <20 <1.0 <1.0 

<5.0 <100 <5.0 <5.0 

<1.0 <20 <1.0 <1.0 

<1.0 <20 <1.0 <1.0 

<1.0 <20 <1.0 <1.0 

<2.0 <40 <2.0 <2.0 

<1.0 <20 <1.0 <1.0 

<2.0 <40 <2.0 <2.0 

<1.0 15 J <1.0 <1.0 

<1.0 <20 <1.0 <1.0 

<1.0 <20 <1.0 <1.0 

<1.0 <20 <1.0 <1.0 

<1.0 <20 <1.0 <1.0 

<1.0 220 <l.0 <1.0 

<0.50 110 <0.50 <0.50 

<1.0 340 <1.0 <1.0 

<200 <4000 <200 <200 

<200 <4000 <200 <200 
<1.0 <20 <1.0 <1.0 

<1.0 <20 2.2 1.2 

<1.0 <20 <1.0 <1.0 

<1.0 <20 <1.0 <1.0 
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TABLE 5-21 (Continued) 

Parameters 
FB@MW-A3 EB@MW-C3 FB@MW-KI 

Organic Compounds (µg/L) 6/13/00 6/15/00 

1,1,1-Trichloroethane <1.0 <1.0 
Trichloroethene <LO <1.0 
Vinyl chloride <1.0 <1.0 
Xylenes <2.0 <2.0 
Ethyl Ether <2.0 <2.0 

Others (mg/L) 

Dissociable cyanide <0.010 <0.010 
Total cyanide <0.010 <0.0IO 

Q = Elevated reporting limit. The reporting limit is Elevated due to high analyte levels. 
E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks 
NA = Not analyzed 
FB = Field Blank 
EB = Equipment Blank 

6/15/00 

<1.0 
<l.0 
<1.0 
<2.0 
<2.0 

NA 

NA 

Samples collected by URS (fonnerly Dames & Moore) in January and February 1994 and in June 2000 

MW-200 

(DuE MW-FS) 
6/13/00 

<1.0 
<1.0 
<1.0 
<2.0 
<2.0 

<0.010 

<0.0IO 

Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) in 1994 and Severn Trent Services in 2000 

Johnson Controls 
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MW-201 

(Du2MW-CI) TRIP BLANK TRIP BLANK 

6/15/00 6/14/2000 6/15/2000 

<20 <1.0 <1.0 
900 <l.0 <LO 
<20 <1.0 <1.0 
<40 <2.0 <2.0 
<40 0.43 l <2.0 

<0.010 NA NA 
0.067 NA NA 

10/04/01 



TABLE 5-22 

SUMMARY OF GROUNDWATER SAMPLE ANALYSES 
FROM SOIL BORINGS PHASE ill RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY. FOWLERVILLE, MICHIGAN 

GW-TCEIO0 
GW-TCEl (Dup GW-TCEl) 

Parameters (Og/L) Depth (ft) 8-9 8-9 

Acetone <1,000 <l,300 
Benzene 32 J 321 
Chlorobenzene <100 <130 
Chloroethane <200 <270 
Chloromethane <200 <270 
1, 1-Dichloroethane 260 260 
I, 1-Dichloroethene <100 <130 
cis-1,2-Dichloroethene 1,100 l,200 
Trans-1,2-dichloroethene <50 <67 
1,2-Dichloroethene (total) 1.100 1,200 
Ethylbenzene <100 <130 
Hexane <100 <130 
2-Hexanone <500 <670 
Methylene chloride <100 <130 
4-Methyl-2-pentanone <500 <670 
Toluene <100 <130 
I ,1,1-Trichloroethane <100 <130 
Trichloroethene 4,800 4,900 
Vinyl chloride <100 <130 
Xylenes <200 <270 
Ethyl ether <200 <270 
Isopropylbenzene <100 <130 

TotalVOCs 7,292 7,592 

E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks 
U = Compound analyzed for but not detected above reporting limit 
NA= Not analyzed 

GW-TCE2 
9 

<250 
<25 
<25 
<50 
<50 
210 
8.7 J 
68 

<12 
70 

<25 
<25 

<120 
<25 
<120 
<25 
180 
890 
<25 
<50 
<50 
<25 

1,427 

Samples collected by URS in June 2000. Analyses performed by Severn Trent Services in 2000. 

Johnson Controls 
20209-020-121 

GW-TCE2 GW-TCE3 GW-TCE4 
17 13-15 9-10 

<250 <l,000 <50 
<25 <100 <5.0 
<25 <100 <5.0 
<50 <200 <10 
<50 <200 <10 
38 <100 <5.0 

<25 <100 <5.0 
34 140 74 

<12 <50 4.5 
38 140 78 

<25 <100 <5.0 
<25 <100 <5.0 

<120 <500 <25 
<25 <100 <5.0 
<120 <500 <25 
<25 <100 <5.0 
43 <10 <5.0 

780 1,400 170 
<25 <100 <5.0 
<50 <200 <10 
<50 <200 <10 
<25 <100 <5.0 

933 1,680 327 

Page 1 of 4 

GW-TCE5 GW-TCE6 GW-TCE7 GW-TCES 
9-10 10-12 9-10 8-9 

<20 <400 <400 <2,500 
2.9 <40 <40 <250 

<2.0 <40 <40 <250 
<4.0 <80 <80 <500 
<4.0 <80 <80 <500 
<2.0 <40 <40 <250 
<2.0 <40 <40 <250 
64 260 220 l.100 
1.3 23 15 J 73 J 
65 280 240 1,200 

<2.0 <40 <40 <250 
<2.0 <40 <40 <250 
<10 <200 <200 <1,200 
<2.0 <40 <40 <250 
<10 <200 <200 <l,200 
<2.0 <40 <40 <250 
<2.0 <40 <40 <250 
1.1 J 990 1,400 11,000 
14 <40 89 <250 

<4.0 <80 <80 <500 
<4,0 <80 <80 <500 
<2.0 <40 <40 <250 

148 1,553 1,964 13,373 

l0/04/0l 



TABLE 5-22 (Continued) 

GW-TCEIO 
GW-TCE9S GW-TCE9 GW-TCEIO Duplicate GW-TCEll 

Parameters {Dg/L} Depth (£t) 4-5 17-18 10-11 10-11 14-15 

Acetone 6.7 J <400 <100 <50 <100 
Benzene 0.44J <40 <10 <5.0 <10 
Chlorobenzene <2.0 <40 <10 <5.0 <10 
Chloroethane <4.0 <80 <20 <10 <20 
Chloromethane <4.0 <80 <20 <10 <20 
1, 1-Dichloroethane <2.0 <40 <ID <5.0 <10 
I , 1-Dichloroethene <2.0 <40 <10 <5.0 <ID 
cis-1,2-Dichloroethene 94 47 54 53 89 
Trans-1,2-dichloroethene 7.9 <20 16 18 20 
1,2-Dichloroethene (total) 100 53 70 71 110 
Ethylbenzene <2.0 <40 <IO <5.0 <10 
Hexane <2.0 <40 <ID <5.0 <10 
2-Hexanone IO <200 t' <50 <25 <50 
Methylene chloride <2.0 <40 <10 <5.0 <IO 
4-Methyl-2-pentanone IO <200 <50 <25 <50 
Toluene 0.85 J <40 <ID <5.0 <10 
1, I , I -Trichloroethane <2.0 <40 <10 <5.0 <ID 
Trichloroethene 16 1,400 180 180 270 
Vinyl chloride IO <40 <IO 7.4 20 
Xylenes <4.0 <80 <20 <IO <20 
Ethyl ether <4.0 <80 <20 <ID <20 
Isopropylbenzene <2.0 <40 <10 <5.0 <10 

TotalVOCs 256 1,500 320 329 509 

E = Exceeds detOCtion limits 
J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks 
u = Compound analyzed for but not detected above reporting limit 
NA = Not analyzed 

Samples collected by URS in June 2000. Analyses performed by Severn Trent Services in 2000. 

Johnson Controls 
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GW-TCE12 GW-TCE13 GW-TCE14 GW-TCEIS GW-TCE16 
19-20 19-20 17-18 7-8 17-18 

<100 <200 <200 <2,000 <2,000 

<10 <20 <20 <200 <200 
<10 <20 <20 <200 <200 
<20 <40 <40 <400 <400 
<20 <40 <:40 <400 <400 
<10 <20 <20 <200 <200 
<ID <20 <20 <200 <200 
150 180 53 1,900 1,200 
18 63 9.7 J <100 <100 

160 250 62 1,900 1,200 
<10 <20 <20 <200 <200 
<IO <20 <20 <200 <200 
<50 <100 <100 <l,000 <l.000 
<10 <20 <20 <200 <200 
<50 <100 <100 <1,000 170 J 
<IO <20 <20 <200 <200 
<ID <20 <20 <200 <200 
120 510 550 16,000 E 10,000 
<ID 26 <20 <200 <200 
<20 <40 <40 <400 <400 
<20 <40 <40 <400 <400 
<10 <20 <20 <200 <200 

448 1,029 665 3,800 12,570 

10/04/01 



TABLE 5-22 (Continued) 

GW-TCE200 
GW-TCE17 GW-TCE19 GW-TCE20 (Dup GW-TCE20) 

Parameters (Og/L) Depth (ft) 12-13 10-11 10-11 10-ll 

Acetone <20 <10 <250 <200 
Benzene <2.0 <l.0 <25 <20 
Chlorobenzene <2.0 <l.0 <25 <20 
Chloroethane <4.0 <2.0 <50 <40 
Chloromethane <4.0 <2.0 <50 <40 
1, 1-Dichloroethane <2.0 <1.0 <25 <20 
1, 1-Dichloroethene <2.0 0.28 J <25 <20 
cis-1,2-Dichloroethene 48 36 510 470 
Trans-1,2-dichloroethene 25 32 77 66 
1,2-Dichloroethene (total) 73 69 590 540 
Ethylbenzene <2.0 <1.0 <25 <20 
Hexane <2.0 <1.0 <25 <20 
2-Hexanone <10 <5.0 <120 <100 
Methylene chloride <2.0 <1.0 <25 <20 
4-Methyl-2-pentanone <ID <5.0 <120 <100 
Toluene <2.0 <1.0 <25 <20 
I, I, I-Trichloroethane <2.0 <1.0 <25 <20 
Trichloroethene 100 22 1,400 980 
Vinyl chloride 2.7 3.5 <25 <20 
Xylenes <4,0 <2.0 <50 <40 
Ethyl ether <4.0 <2.0 <50 <40 
Isopropylbenzene <2.0 <l.0 <25 <20 

TotaiVOCs 249 163 2,577 2,056 

E = Exceeds detection limits 
J = Result is detected below the reporting limit or is an estimated vaJue 
B = Detected in blanks 
U = Compound anaJyzed for but not detected above reporting limit 
NA = Not analyzed 

Samples collected by URS in June 2000. Analyses perfonned by Severn Trent Services in 2000. 

Johnson Controls 
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GW-TCE21 GW-TCE24 GW-TCE25 GW-TCE29 GW-TCE33 

10-11 8-9 8-10 9.5-11 9-11 

<100 <100 471 II IO 
<10 <ID <ID 0.23 J <1.0 
<10 <10 <10 <LO 0.65 J 
<20 <20 <20 <2.0 0.25 J 
<20 <20 <20 <2.0 0.35 J 
<10 2.4 J 210 <1.0 0.961 
<10 2.8 J 34 <l.0 <LO 
440 380 l,OOOE 18 5.4 
62 46 28 7.3 3.8 

51D 430 1,100 25 9.2 
<ID <ID <ID <1.0 <1.0 
<ID <ID <ID <1.0 <1.0 
<50 <50 <50 <5.0 <5.0 
<10 <IO <IO <1.0 <l.0 
<50 <50 <50 <5.0 <5.0 
<ID <10 <10 <1.0 0.30J 
<10 <10 92 <LO 0.51 J 
520 240 l,OOOE 13 1.3 
<10 <10 200 5.1 I.! 
<20 <20 14 J <2.0 <2.0 
<20 <20 <20 <2.0 <2.0 
<10 <10 11 <LO <LO 

1,532 1,101 3,936 80 34 
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TABLE S-22 (Continued) 

GW-TCE400 GW-TCEJOO 
GW-TCE34 (Dup GW-TCE34) GW-TCE3S (Dup GW-TCE3S) GW-TCE37 

Parameters (Dg/L) Depth (ft) 10-12 10-12 JO.Jl.S 10-11.S 7-9 

Acetone <10 <10 <10 <ID <2.000 
Benzene 0.23 J <1.0 <1.0 <1.0 <200 
Chlorobenzene 0.121 0.451 <LO <1.0 <200 
Chloroethane 1.5 J 0.60J <2.0 <2.0 <400 
Chloromethane <2.0 <2.0 <2.0 <2.0 <400 
1,1-Dichloroethane 12 5.3 II 4.8 250 
1, 1-Dichloroethene 1.2 0.551 0.38 J 0.241 <200 
cis-1,2-Dichloroethene 9,3 12 12 5.8 8.200 
Trans-1,2-dichloroethene 1.4 1.5 1.0 1.0 170 
1,2-Dichloroethene (total) II 14 13 6,8 8,300 
Ethylbenzene 1.4 0.48 l <1.0 <1.0 <200 
Hexane 0.86J 0.321 <LO <LO <200 
2-Hexanone <5.0 <5.0 <5.0 <5.0 <1,000 
Methylene chloride <LO <1.0 <LO <1.0 <200 
4-Methyl-2-pentanone <5.0 <5.0 <5.0 <5.0 <1,000 
Toluene <l.0 <l.0 <l.0 <LO <200 
l, I ,I-Trichloroethane 9.2 3.3 3.4 1.7 <200 
Trichloroethene 9.8 6.0 6.9 9.1 <200 
Vinyl chloride <LO <1.0 1.2 <1.0 1,700 
Xylenes 2.2 <2.0 <2.0 <2.0 <400 
Ethyl ether <2.0 <2.0 <2.0 <2.0 <400 
lsopropylbenzene 1.2 0.38 J <1.0 <1.0 <200 

TotalVOCs 62 45 49 29 18,620 

E = Exceeds detectitm limits 
= Result is detected below the reporting limit or is an estimated value 

B = Detected in blanks 
U = Compound analyzed for but not detected above reporting limit 
NA = Not analyzed 

Samples collected by URS in June 2000. Analyses perfonned by Severn Trent Services in 2000. 

Johnson Controls 
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6120/2000 7/IY2000 7/14/200 

GW-TCE38 GW-TCE39 TRIP TRIP TRIP 

7-9 10-12 BLANK BLANK BLANK 

40J 8.1 J 2.8 J 39 <!O 
<5.0 0.23 J <1.0 <LO <LO 

<5.0 2.0 <1.0 <1.0 <LO 

<10 <2.0 <2.0 <2.0 <2.0 

<10 <2.0 <2.0 <2.0 <2.0 

9.5 3.5 <LO <l.0 <1.0 
3.01 0.30 J <1.0 <1.0 <l.0 
200 2.5 <1.0 <1.0 <l.0 
15 0.33 J <0.50 <0.50 <0.50 

210 2.9 <1.0 <1.0 <1.0 

<5.0 <1.0 <l.0 <l.0 <1.0 
<5.0 <1.0 <1.0 <1.0 <1.0 
<25 <5.0 <5.0 <5.0 <5.0 
<5,0 <l.0 1.6 20 0.98 J 
<25 <5.0 <5.0 <5.0 <5.0 
<5.0 0.30 J <1.0 <1.0 <LO 

1.6 J 4.2 <l.0 <1.0 <l.0 
30 1.4 <1.0 <l.0 <1.0 
32 2.2 <l.0 <l.0 <1.0 

<ID <2.0 <2.0 <2.0 <2.0 

<ID <2.0 <2.0 I.OJ <2.0 

<5.0 1.2 <1.0 <1.0 <1.0 

541 29 4 60 
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TABLES-23 

SUMMARY OF RIVER SEDIMENT AND STREAM BANK SAMPLE ANALYSES. PHASE ID 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY - FOWLERVILLE, MICIDGAN 

U2stream of Facili 
Analytical SE/RC-13/2 

Units Method.No, SE/RC-13/1 SE-RC-13/2 Dup SE/RC-25/1* SO/RC-25/1 * SE/RC-12/1 SE/RC-12/2 SE/RC-11/1 SE/RC-11/2 

Semivolatile Organic Compounds 

Fluorene µg/kg 8270 <5,600 u <6,300 u <550 u <440 u <490 u <540 u <440 u <660 u <370 u 
Phenanthrene µg/kg 8270 <5.600 u <6,300 u <550 u <440 u 260 J <540 u 120 J 240 J <370 u 
Anthracene µg/kg 8270 <5,600 u <6,300 u <550 u <440 u <490 u <540 u <440 u 67 J <370 u 
Fluoranthene µg/kg 8270 <5,600 u <6,300 u <550 u 110 J 470 J 72 J 160 J 560 J <370 u 
Pyrene µg/kg 8270 <5,600 u <6,300 u <550 u 120 J 480 J 67 J 120 J 430 J <370 u 
Benzo (a) anthracene µg/kg 8270 <5,600 u <6,300 u <550 u <440 u 220 J <540 u <440 u 230 J <370 u 
Chrysene µg/kg 8270 <5,600 u <6,300 u <550 u <440 u 280 J <540 u 71 J 350 J <370 u 
Benzo (b) fluoranthene µg/kg 8270 <5,600 u <6,300 u <550 u 54 J 240 J <540 u 87 J 260 J <370 u 
Benzo (k) fluoranthene µg/kg 8270 <5,600 u <6,300 u <550 u <440 u 180 J <540 u <440 u 270 J <370 u 
Benzo (a) pyrene µg/kg 8270 <5,600 u <6,300 u <550 u 66 J 230 J 220 J 67 J 260 J <370 u 
lndeno ( 1,2,3·cd) pyrene µg/kg 8270 <5,600 u <6,300 u <550 u <440 u 150 J <540 u <440 u 160 J <370 u 
Benzo (g,h,i) perylene µg/kg 8270 <5,600 u <6,300 u <550 u <440 u 170 J <540 u <440 u 160 J <370 u 
Naphthalene µg/kg 8270 <440 u <490 u 

Metals 

Arsenic mg/kg 7060 9.4 12.5 9.9 4.8 10.6 13.7 3.7 13.3 35.8 
Barium mg/kg 6010 64.3 73.8 53.9 38.4 80.3 50.8 21.0 87.2 31.l 
Cadmium mg/kg 6010 <0.84 u <0.96 u <0.83 u 0.26 J 0.33 J <0.82 u <0.67 u 2.0 1.1 
Chromium mg/kg 6010 10.5 12.3 6.5 5.6 4.7 8.0 5.0 8.2 8.3 
L,ad mg/kg 7421/6010 9.1 10.0 7.4 11.0 6.5 10.6 4.4 15.6 4.7 

Mercury mg/kg 7471 <0.17 u <0.19 u <0.17 u 0.032 J 0.025 J <0.16 u <0.13 u <0.20 u <0.11 u 
Selenium mg/kg 7740 <0.84 u <0.96 0.36 J <1.8 u 0.70 J 1.3 J 0.43 J <1.0 u <1.1 u 

Polychlorinated Biphenyls 
Aroclor 1248 µg/kg 8080/8082 <56 u <63 u <55 u <44 u <49 u <54 u <44 u <66 u <37 u 
Aroclor 1254 µg/kg 8080/8082 <56 u <63 u <55 u <44 u <49 u <54 u <44 u <66 u <37 u 
Aroclor 1260 µg/kg 8080/8082 <56 u <63 u <55 u <44 u <49 u <54 u <44 u <66 u <37 u 

Cyanide (mg/kg) 9010/9012 
Total Cyanide mg/kg 9012 <.0.84 u <0.96 u <0.83 u <0.67 u 0.18 J <0.82 u <0,67 u <1.0 u <0.56 u 

Dis.sociable Cyanide mg/kg 4500-CN-1 NA NA NA <0.67 u <0.75 u NA NA NA NA 

U = Compound analyzed for but nol detected above reporting limit 
"D" = Not detected above reporting limits, reporting limits not currently available 
I= Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA= Not analyzed 
*=Samples collected by URS in September 2000 
All samples without a* were collected by Dames & Moore.in April-May 1991 or January 1994 
Samples ending in /1 taken from 0-3 inches 
Samples ending in /2 taken from 6-12 inches 

Johnson Controls 
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TABLE 5-23 (Continued) 

Analytical U~stream of FacilitI South Ditch 
Volatile Organic Compounds Units Method.No. SE/RC-24/1* SE/RC-103/1* SE/SD-6/1* SE/SD-6/2* SE/SD-3/1 SE-SD-SAil * SE/SD-5/1* SE/SD-2/1 SE/SD-4/1' 

Semivolatile Organic Compounds 

Fluorene µg/kg 8270 <520 u <450 u <470 u <390 u <8,000 u <460 u <390 u <420 u <530 u 
Phenanthrene µg/kg 8270 <520 u 130 J 63 J <390 u <8,000 u <460 u 88 J 73 J 89 J 
Anthracene µg/kg 8270 <520 u <450 u <470 u <390 u <8,000 u <460 u <390 u <420 u <530 u 
Fluoranthene µg/kg 8270 170 J 270 J <470 u <390 u <8,000 u <460 u 68 J 230 J 150 J 
Pyrene µg/kg 8270 150 J 290 J 71 J <390 u <8,000 u <460 u 55 J 250 J 180 j 

Benzo (a) anthracene µg/kg 8270 97 J 120 J <470 u <390 u <8,000 u <460 u <390 u 120 j 160 j 

Chrysene µg/kg 8270 120 J 160 J <470 u <390 u <8,000 u <460 u <390 u 200 J 180 J 
Benzo (b) fluoranthene µg/kg 8270 75 J 170 J <470 u <390 u <8,000 u <460 u <390 u 250 J 180 J 
Benzo (k) fluoranthene µg/kg 8270 <520 u <450 u <470 u <390 u <8,000 u <460 u <390 u <420 u 140 J 
Benzo (a) pyrene µg/kg 8270 76 J 130 J <470 u <390 u <8,000 u <460 u <390 u !10 J 150 J 
Indeno (1,2,3-cd) pyrene µg/kg 8270 <520 u 83 J <470 u <390 u <8,000 u <460 u <390 u 69 J 89 J 
Benzo (g,h,i) perylene µg/kg 8270 <520 u 110 J <470 u <390 u <8,000 u <460 u <390 u 110 J !10 
Naphthalene µg/kg 8270 <520 u <450 u <470 u <390 u <8,000 u <460 u 60 J <420 u <530 u 

Metals 

Arsenic mg/kg 7060 11.! 3.8 17.3 40.1 8.2 6.8 14.0 7.9 13.0 
Barium mg/kg 6010 58.7 32.5 133 34.7 187 87.9 120 58.8 IOI 
Cadmium mg/kg 6010 0.52 0.20 J <0.71 u <D.59 u <2.4 u <D.70 u 0.35 J <0.64 u <0.81 u 
Chromium mg/kg 6010 6.7 6.3 132 10.2 664 417 955 287 841 
Lead mg/kg 7421/60IO 8.7 10.8 40.8 4.7 86.4/91.9 23.4 26.3 41.2/33.7 58.8 

Mercury mg/kg 7471 0.D38 J 0.021 J 0.13 0.016 J <0.24 u 0.24 0.028 J <0.13 u 0.16 
Selenium mg/kg 7740 0.92 J <l.8 u <1.8 u <1.5 u 0.61 J <1.8 u 3.1 0.38 J 1.3 

Polychlorlnntcd Blphenyls 
Aroclor 1248 µg/kg 8080/8082 <52 u <45 u 1,400 13 J <800 u 1,600 2,500 <840 u 370 
Aroclor 1254 µg/kg 8080/8082 <52 u <45 u <47 u <39 u <46 u <39 u <53 u 
Aroclor 1260 µg/kg 8080/8082 <52 u <45 u <47 u <39 u <46 u 11,000 <53 u 

Cyanide (mg/kg) 90I0/9012 
Total Cyanide mg/kg 9012 1.0 0.13 J 0.26 J 0.20 J <1.2 u 0.32 J 5.1 4.2 3.4 

Dissociable Cyanide mg/kg 4500-CN-l 0.87 <D.68 u <D.71 u <0.59 u NA <0.70 u 1.8 NA 0.53 J 

U = Compound analyzed for but not detected above reporting limit 
"-"=Not detected above reporting limits, reporting limits not currently available 
J = Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA= Not analyzed 
* = Samples collected by URS in September 2000 
All samples without a* were collected by Dames & Moore in April-May 1991 or January 1994 
Samples ending in /1 taken from 0-3 inches 
Samples ending in /2 taken from 6-12 inches 

Johnson Controls 
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TABLE 5-23 (Continued) 

Analytical South Ditch Adjacent to Facili 
Volatile Organic Compounds Units Method No. SE/SD-1/1 SO/RC-1 SE/RC-1/3 SE/RC-1/12 SO/RC-2 SE/RC-213 SE/RC-2112 SE/RC-10/1 SE/RC-10/2 SO/RC-10/1 

Semivolatile Organic Compounds 

Fluorene µg/kg 8270 <1,200 u <'.380 u <'.380 u NA 
Phenanthrene µg/kg 8270 210 J 1,200 260 J <380 u <380 u 110 
Anthracene µg/kg 8270 <l.200 u 240 J <380 u <'.380 u <430 u 
Fluoranthene µg/kg 8270 260 J 2,000 340 J <'.380 u <'.380 u 180 J 
Pyrene µg/kg 8270 290 J 2,000 290 J <'.380 u <'.380 u 240 J 
Benzo (a) anthracene µg/kg 8270 210 J 1,800 <380 u <380 u <430 u 
Chrysene µg/kg 8270 190 J 1,500 480 J 220 J <380 u <380 u 110 J 
Benzo {b) fluoranthene µg/kg 8270 300 J 2,900 600 J 390 J <'.380 u <'.380 u 180 J 
Benzo (k) fluoranthene µg/kg 8270 <l,200 u <380 u <'.380 u <430 u 
Benzo (a) pyrene µg/kg 8270 150 J 1,100 <'.380 u <380 u 90 J 
lndeno (1,2,3·cd) pyrene µg/kg 8270 <1,200 u 810 <380 u <380 u 51 J 
Benzo (g,h,i) perylene µg/kg 8270 <1,200 u 820 <'.380 u <'.380 u 62 l 
Naphthalene µg/kg 8270 <1,200 u 630 

Metals 

Arsenic mg/kg 7060 9.3 J 12.5 38 11.6 6.1 19.7 4.6 18.5 6.9 4 
Barium mg/kg 6010 168 46.8 209 117 61 79.5 23.2 8.7 8.3 49.4 
Cadmium mg/kg 6010 <0.89 u I.I 2.5 1.9 0.82 1.3 I.I <0.58 u 0.65 u 
Chromium mg/kg 6010 9,000 420 1,420 55.7 557 240 11 5.3 3.3 109 
Lead mg/kg 7421/6010 144/113 80.6 64.6 46.8 9.9 27.2 7 5.1 4.7 13.6 

Mercury mg/kg 7471 <0.18 u <0.12 u <0.12 u <0.13 u 
Selenium mg/kg 7740 1.6 J 0.86 J 0.38 J 0.25 J 0.54 J 

Polychlorinated Biphenyls 
Aroclor 1248 µg/kg 8080/8082 <590 u 80 J 210 830 800 27 J <'.38 u <'.38 u 2,700 
Aroclor 1254 µg/kg 8080/8082 210 240 <38 u <38 u 
Aroclor 1260 µg/kg 8080/8082 <38 u <38 u <860 u 

Cyanide (mg/kg) 9010/9012 
Total Cyanide mg/kg 9012 13.4 4.5 4.5 2.9 1.2 <0.58 u 2.8 1.6 

Dissociable Cyanide mg/kg 4500-CN-1 NA NA NA NA NA NA NA NA NA NA 

U = Compound analyzed for but not detected above reporting limit 
"·"=Not detected above reporting limits, reporting limits not currently available 
J = Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA= Not analyzed 
*=Samples collected by URS in September 2000 
All samples without a* were collected by Dames & Moore in April·May 1991 or January 1994 
Samples ending in /1 taken from Q.3 inches 
Samples ending in /2 taken from 6·12 inches 
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TABLE 5-23 (Continued) 

Analytical Adjacent to Facilit 
Volatile Organic Compounds Units Method No. SE/RC-23/1 * SE/RC-23/2* SO/RC-23/1' SE/RC-102/1 • SE/RC-22Afl"' SE/RC-22A/2* SO/RC-22A/1* SE/RC-101/1* SE/RC-3/3 

Semivolatile Organic Compounds 

Fluorene µg/kg 8270 <380 u <370 u <llOO U <370 u <420 u <420 u <.530 u <450 u 
Phenanthrene µg/kg 8270 <380 u <370 u 190 J <370 u 130 J <420 u 100 J <450 u 
Anthracene µg/kg 8270 <380 u <370 u <1100 U <370 u <420 u <420 u <.530 u <450 u 
Fluoranthene µg/kg 8270 <380 u <370 u 390 J <370 u 200 J <420 u 200 J <450 u 
Pyrene µg/kg 8270 <380 u <370 u 390 J <370 u 180 J 51 J 210 J <450 u 
Benzo (a) anthracene µg/kg 8270 <380 u <370 u 170 J <370 u 63 J <420 u 110 J <450 u 
Chrysene µg/kg 8270 <380 u 60 J 280 J <370 u 80 J <420 u 140 J <450 u 
Benzo (b) fluoranthene µg/kg 8270 <380 u <370 u 230 J <370 u <420 u <420 u 100 J <450 u 
Benzo (k) fluoranthene µg/kg 8270 <380 u <370 u <llOO U <370 u 75 J <420 u <.530 u <450 u 
Benzo (a) pyrene µg/kg 8270 <380 u <370 u 210 J <370 u 75 J <420 u 82 J <450 u 
lndeno (1,2,3-cd) pyrene µg/kg 8270 <380 u <370 u <1100 U <370 u <420 u <420 u <530 u <450 u 
Benzo (g,h,i) perylene µg/kg 8270 <380 u <370 u 160 J <370 u <420 u <420 u <530 u <450 u 
Naphthalene µg/kg 8270 <380 u <370 u <1100 U <370 u <420 u <420 u <.530 u <450 u 

Metals 

Arsenic mg/kg 7060 3.5 6,7 24,9 4.4 2,3 5.0 5.8 10.3 7.4 
Barium mg/kg 6010 7.9 15.0 200 15.1 15,0 24.0 31.2 72.9 112 
Cadmium mg/kg 6010 <.0.57 u <.0.56 u <1.7 u <0.56 u <0.64 u <.0.64 u <.0.81 u <0.68 u 1.4 
Chromium mg/kg 6010 4.5 8.1 29,2 6.0 5.2 29.9 11.5 18.0 74.8 
Lead mg/kg 7421/6010 2.5 3.3 17.1 3.3 2.6 4.9 3.8 6.2 10.9 

Mercury mg/kg 7471 0.0052 l <0.037 u 0.071 l 0.0074 J 0.020 J 0.022 J 0.036 J 0.0053 
Selenium mg/kg 7740 <1.5 u <1.5 u <4.4 u <1.5 u <1.7 u <1.7 u <2.1 u <1.8 u 

PolychJorinated Biphenyls 
Aroclor 1248 µg/kg 8080/8082 <38 u <37 u 17 J <37 u 45 130 8.9 J 97 
Aroclor 1254 µg/kg 8080/8082 <38 u <37 u <110 u <37 u <42 u <42 u <53 u <45 u 
Aroclor 1260 µg/kg 8080/8082 <38 u <37 u <110 u <37 u 93 <42 u <53 u <45 u 

Cyanide (mg/kg) 9010/9012 
Total Cyanide mg/kg 9012 0.22 J 0.23 J 0.88 J <0.56 u 5.6 13.7 2.5 2.0 

Dissociable Cyanide mg/kg 4500-CN-l <.0.57 u <0.56 u <1.7 u <.0.56 u 0.32 J 1.4 0.27 J 0.14 J NA 

U = Compound analyzed for but not detected above reporting limit 
"-"=Not detected above reporting limits, reporting limits-not currently available 
J = Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA= Not analyzed 
* = Samples collected by URS in September 2000 
All samples without a* were collected by Dames & Moore in April-May 1991 or January 1994 
Samples ending in /1 taken from 0-3 inches 
Samples ending in /2 taken from 6-12 inches 
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TABLE Se23 (Continued) 

Adjacent to Facilit' 
An·aiytical SE/RC-6/12 Dup SO/RC-6Dup 

Volatile Organic Compounds Units Method No. SE/RC-3/12 of SE/RC-3/12 SO/RC-3 SE/RC-4/3 SE/RC-4/12 SO/RC-4 ofSO/RC-3 SO/RC-22/1* 

Semivolatile Organic Compounds 

Fluorene µg/kg 8270 150 I <990 u 
Phenanthrene µg/kg 8270 1,100 J 670 J 230 J 
Anthracene µg/kg 8270 180 J <990 u 
Fluoranthene µg/kg 8270 680 J 610 J 1,100 J 770 J 600 J 
Pyrene µg/kg 8270 750 J 630 J 1,200 J 830 J 540 J 
Benzo (a) anthracene µg/kg 8270 530 J 370 J 220 J 
Chrysene µg/kg 8270 500 J 360 J 390 J 
Benzo (b) fluoranthene µg/kg 8270 770 J 560 J 260 J 
Benzo (k) fluoranthene µg/kg 8270 330 l 190 J 310 J 
Benzo (a) pyrene µg/kg 8270 470 J 3!0 l 260 J 
Indeno (1,2,3-cd) pyrene µg/kg 8270 290 J 200 J 190 l 
Benzo (g,h,i) perylene µg/kg 8270 290 J 200 J 200 J 
Naphthalene µg/kg 8270 <990 u 

Metals 

Arsenic mg/kg 7060 4.2 5.2 3.8 9 11.7 6.4 8.9 28.5 
Barium mg/kg 6010 256 184 195 50.6 30.2 67.2 157 192 
Cadmium mg/kg 6010 0.77 0.44 l 0.52 J <1.5 u 
Chromium mg/kg 6010 252 448 1,200 28.6 17.7 259 1,120 16.4 
Lead mg/kg 7421/6010 8.8 18.2 58.6 9.7 2.3 37.6 42.9 15.9 

Mercury mg/kg 7471 0.072 J 
Selenium mg/kg 7740 0.51 J 0.65 J 0.57 J <3.9 u 

Polychlorinated Biphenyls 
Aroclor 1248 µg/kg 8080/8082 4,900 11,000 2,200 230 78 1,500 4,100 J 30 J 
Aroclor 1254 µg/kg 8080/8082 <99 u 
Aroclor 1260 µg/kg 8080/8082 580 J <99 u 

Cyanide {mg/kg) 9010/9012 
Total Cyanide mg/kg 9012 11.8 17.1 4.3 4.1 6.4 1.5 J 

Dissociable Cyanide mg/kg 4500-CN-l NA NA NA NA NA NA NA <l.5 u 

U :::: Compound analyzed for but not detected above reporting limit 
"-":::: Not detected above reporting limits, reporting limits not currently available 
J :::: Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA= Not analyzed 
* = Samples collected by URS in September 2000 
All samples without a* were collected by Dames & Moore in April-May 1991 or January 1994 
Samples ending in /1 taken from 0-3 inches 
Samples ending in /2 taken from 6-12 inches 
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TABLE 5~23 (Continued) 

Analytical Adjacent to Facilltl:'. North Ditch 
Volatile Organic Compounds Units Method No. SFJRC-22/1 * SE/RC-22/2* SE/RC-5/3 SE/RC-5/12 SO/RC-5 SE/ND-4/1 SE/ND-3/1 SE/ND-2/1 SE/ND-1/1 

Semivo1atile Organic Compounds 

Fluorene µg/kg 8270 <480 u <400 u <440 u 380 J <3,600 u <1,200 u 
Phenanthrene µg/kg 8270 <480 u <400 u 230 J 100 J 2,700 3,000 J 180 J 
Anthracene µg/kg 8270 <480 u <400 u <440 u 750 <3,600 u <l,200 u 
Fluoranthene µg/kg 8270 93 J <400 u 470 J 250 J 4,200 8,400 570 J 
Pyrene µg/kg 8270 110 J <400 u 460 J 180 J 3,500 6,400 460 J 
Benzo (a) anthracene µg/kg 8270 <480 u <400 u 130 J 95 J 1,800 2,900 J 220 J 
Chrysene µg/kg 8270 <480 u <400 u 230 J 150 J 2,100 440 J 270 
Benzo (b) tluoranthene µg/kg 8270 <480 u <400 u 200 J 3,300 8,100 440 J 
Benzo (k) tluoranthene µg/kg 8270 <480 u <400 u <440 u <430 u <3,600 u <l,200 u 
Benzo (a) pyrene µg/kg 8270 <480 u <400 u 120 J 1,900 4,400 240 
Indeno (I ,2,3-cd) pyrene µg/kg 8270 <480 u <400 u <440 u 690 2,100 J 140 
Benzo (g,h,i) perylene µg/kg 8270 <480 u <400 u <440 u 680 2,000 J 150 J 
Naphthalene µg/kg 8270 <480 u <400 u <440 u 57 J <3,600 u <1,200 u 

Metal, 

Arsenic mg/kg 7060 5,4 5.2 11.3 5.2 5 3.6 2.3 J 17.3 9.7 
Barium mg/kg 6010 21.4 12.6 75.3 26.4 34.2 91.4 24.8 243 83.9 
Cadmium mg/kg 6010 <0.73 u <0.61 u 0.77 J <0.66 u <0.65 u 2.8 <0.88 u 
Chromium mg/kg 6010 8.9 8.6 451 14.9 36.6 14.5 9.8 109 111 
Lead mg/kg 7421/6010 3.5 2.3 32.6 4.4 11.2 38.8 90.9 222 24.1 

55.2 34.7 196 26.9 
Mercury mg/kg 7471 0.027 J 0.011 J 0.53 <0.13 u 0.30 <0.18 u 
Selenium mg/kg 7740 <1.9 u <1.6 u <1.3 u <1.3 u 1.1 J 0.72 J 

Polychlorinated Biphenyls 
Aroclor 1248 µg/kg 8080/8082 <48 u <40 u 6,500 89 <44 u <43 u <89 u 360 
Aroclor 1254 µg/kg 8080/8082 <48 u <40 u <44 u <43 u 340 <58 u 
Aroclor 1260 µg/kg 8080/8082 <48 u <40 u <44 u <43 u 

Cyanide (mg/kg} 9010/9012 
Total Cyanide mg/kg 9012 0.15 J <0.61 u 1.7 <0.66 u <0.65 u <1.3 u <0.88 u 

Dissociable Cyanide mg/kg 4500-CN-l <0.73 u <0.61 u NA NA NA NA NA NA NA 

U = Compound analyzed for but not detected above reporting limit 
"-"=Not detected above reporting limits, reporting limits not currently available 
J = Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA = Not analyzed 
* = Samples collected by URS in September 2000 

All samples without a* were collected by Dames & Moore in April-May 1991 or January 1994 
Samples ending in /1 taken from 0-3 inches 
Samples ending in /2 taken from 6-12 inches 
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TABLE 5-23 (Continued) 

Analytical Downstream of Facilit' 
Volatile Organic Compounds Units Method No. SE/RC-2111* SF/RC-21/2* SO/RC-2111' SE/RC-100/1 * SE/RC-9/1 SE-RC-9/2 SO/RC-9/1 SE/RC-8/1 SE/RC-8/2 

Semivolatile Organic Compounds 

Fluorene µg/kg 8270 <430 u <420 u <410 u <420 u <490 u <980 u NA <l,200 u <440 u 
Phenanthrene µg/kg 8270 <430 u <420 u <410 u <420 u 73 J <980 u 420 J 290 J 190 J 
Anthracene µg/kg 8270 <430 u <420 u <410 u <420 u <490 u <980 u 66 J <1,200 u <440 u 
Fluoranthene µg/kg 8270 190 J <420 u <410 u 130 J 180 J 190 J 830 880 J <440 u 
Pyrene µg/kg 8270 200 J <420 u <410 u 120 J 170 J 200 J 630 670 J 280 J 
Benzo (a) anthracene µg/kg 8270 110 J <420 u <410 u 80 J <490 u <980 u 280 J 290 J <440 u 
Chrysene µg/kg 8270 llO J <420 u <410 u 85 J 93 J llO J 470 J 550 J 150 J 
Benzo (b) fluoranthene µg/kg 8270 86 J <420 u <410 u 66 J 110 J 130 J 310 J 590 J 210 J 
Benzo (k) fluoranthene µg/kg 8270 <430 u <420 u <410 u <420 u <490 u <980 u 410 J <1,200 u <440 u 
Benzo (a) pyrene µg/kg 8270 89 J <420 u <410 u 65 J 51 I <980 u 390 J 360 J 100 
Indeno (1,2,3-cd) pyrene µg/kg 8270 <430 u <420 u <410 u <420 u <490 u <980 u 240 J 220 J 53 J 
Benzo (g,h,i) perylcne µg/kg 8270 <430 u <420 u <410 u <420 u <490 u <980 u 260 J 230 J 80 
Naphthalene µg/kg 8270 <430 u <420 u <410 u <420 u 

Metals 

Arsenic mg/kg 7060 3.6 2.5 9.6 3.0 5.6 3.8 27.8 19.5 7.8 
Barium mg/kg 6010 21.6 22.1 88.7 20.1 35.7 34.1 228.0 187 20.7 
Cadmium mg/kg 6010 <0.66 u <0.63 u <0.62 u <0.64 u <0.74 u <0.74 u <0.94 u 1.9 <0.67 u 
Chromium mg/kg 6010 12.0 5.9 7.6 12.5 170 558 526 55.1 IO.I 
Lead mg/kg 7421/6010 3.1 3.0 6.1 3.1 8.6 9.5 57.5 33.8 8.3 

Mercury mg/kg 7471 0.011 J 0.015 J o.oi5 J 0.011 J <0.15 u 0.16 0.28 <0.35 u <0.13 u 
Selenium mg/kg 7740 <1.7 u <1.6 u <l.6 u <l.7 u <0.74 u <0.74 u 0.88 J 0.87 J <1.3 u 

Polychlorlnated Blphenyls 
Aroclor 1248 µg/kg 8080/8082 9.6 J 5.4 J <41 u 14 J 230 410 180 130 87 
Aroclor 1254 µg/kg 8080/8082 <43 u <42 u <41 u <42 u 
Aroclor 1260 µg/kg 8080/8082 <43 u <42 u <41 u <42 u 110 290 84 <120 u <44 u 

Cyanide (mg/kg) 9010/9012 
Total Cyanide mg/kg 9012 <0.66 u <0.63 u 0.20 J 2.0 <0.74 u 1.5 <0.94 u <l.7 u <0.67 u 

Dissociable Cyanide mg/kg 4500-CN-I <0.66 u <0.63 . U <0.62 u <0.64 u NA NA NA NA NA 

U = Compound analyzed for but not detected above reporting limit 
"-"=Not detected above reporting limits, reporting limits not currently available 
J = Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA= Not analyzed 
*=Samples collected by URS in September 2000 
All samples without a* were collected by Dames & Moore in April·May 1991 or January 1994 
Samples ending in /1 taken from 0-3 inches 
Samples ending in /2 taken from 6·12 inches 

Johnson Controls 
20209-020-121 Page 7 of 8 10/04/01 



TABLE 5-23 (Continued) 

Analytical Downstream of FacUit 
Volatile Organic Compounds Units Method.No. SO/RC-8/1 SFJRCP20/1* SE/RC-19/1* SE/RC-19/2* SE/RC-18/1' SE/RC-7/1 SE/RC-7/2 SE/RC-17/1' SE/RC~17/2* 

Semivolatile Organic Compounds 

Fluorene µg/kg 8270 <390 u 85 J <500 u <430 u 67 J <2,200 u <560 u <550 u 
Phenanthrene µg/kg 8270 250 J <390 u 660 310 J 330 I 640 840 J 430 J <550 u 
Anthracene µg/kg 8270 <510 u <390 u 130 J 84 J <430 u 130 J <2,200 u <560 u <550 u 
Fluoranthene µg/kg 8270 380 J <390 u 880 620 430 950 1,500 J 570 JOO J 
Pyrene µg/kg 8270 350 J <390 u 850 590 410 J 1,000 l,]00 J 440 J 85 J 
Benzo (a) nnthracene µg/kg 8270 <510 u <390 u 370 J 260 J 150 J 420 J 510 J 190 J <550 u 
Chrysene µg/kg 8270 190 J <390 u 410 I 310 J 190 I 510 740 J 280 J <550 u 
Benzo (b) fluoranthene µg/kg 8270 280 J <390 u 340 J 210 J 120 J 690 850 J 190 J <550 u 
Benzo (k) fluoranthene µg/kg 8270 <510 J <390 u 270 J 270 J 170 J <510 u <2,200 u 180 J <550 u 
Benzo (a) pyrene µg/kg 8270 140 J <390 u 340 J 260 J 150 J 380 J 570 J 210 J <550 u 
lndeno ( 1,2,3-cd) pyrene µg/kg 8270 82 J <390 u 180 J 150 J 89 J 210 J 370 J JJ0 J <550 u 
Benzo (g,h,i) perylene µg/kg 8270 110 J <390 u 170 J 170 J 110 J 250 J 390 J 130 J <550 u 
Naphthalene µg/kg 8270 <390 u <430 u <500 u · <430 u <560 u <550 u 

Metals 

Arsenic mg/kg 7060 12.3 5.3 3.6 13.2 5.2 6.1 Jl.l 8.3 10.3 
Barium mg/kg 6010 47,0 47.5 24.J 43.9 28.8 47.1 96.4 63.6 46.9 
Cadmium mg/kg 6010 0.88 <D.60 u <D.65 u <0.76 u <D.65 u <0.77 u <0.84 u 0.23 J 0.20 J 
Chromium mg/kg 6010 113 13.3 11.3 45.8 15.3 200 690 404 78.5 
Lead mg/kg 7421/6010 36.8 7.8 5.2 JU 6.9 18.5 77.3 23.3 7.4 

Mercury mg/kg 7471 <0,16 u 0.0085 J 0.014 J 0.034 J 0.021 J <0.15 u 0.19 0.060 0.033 J 
Selenium mg/kg 7740 0.37 J <1.6 u <1.7 u <2.0 u <1.7 u <0.77 u 0,47 J 0.94 J <2.2 u 

Polychlorinated Biphenyls 
Aroclor 1248 µg/kg 8080/8082 140 <39 u 25 J 67 <43 u 200 590 I JO 66 
Aroclor 1254 µg/kg 8080/8082 <39 u <43 u <50 u <43 u <56 u <55 u 
Aroclor 1260 µg/kg 8080/8082 57 <39 u <43 u <50 u <43 u 58 <220 u 200 39 J 

Cyanide (mg/kg) 9010/9012 
Total Cyanide mg/kg 9012 <0.78 u <0.60 u 0.17 J 0.70 J 0.17 J 2.0 8.4 0.74 J <0.83 u 

Dissociable Cyanide mg/kg 4500-CN-I NA <D.60 u <D.65 u <D.76 u <D.65 u NA NA <0,84 u <0.83 u 

"-"=Not detected above reporting limits, reporting limits not currently available 
U = Compound analyzed for but not detected above reporting limit 

I= Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA= Not analyzed 
*=Samples collected by URS in September 2000 

All samples without a* were collected by Dames & Moore in April-May 1991 or January 1994 
Samples ending in /1 taken from 0-3 inches 
Samples ending inn taken from 6-12 inches 
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TABLES-24 

SUMMARY OF BACKGROUND SOIL DATA OTO 3 FOOT DEPTH 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS • FOWLERVILLE, MICHIGAN 

Background 

Parameter BCK-3/1 BGl* BG1* (Dup) BG2* BG3* " sd CV Levelt 

Arsenic 1.6 4.7 7.2 29.4 21.3 12.8 10.7 0.84 44.9 

Barium 30.9 NA NA NA NA NA NA NA NA 

Cadmium 0.29 1.7 1.2 1.5 0.93 1.1 0.49 0.44 2.6 
Chromium 10.6 8.0 10.0 8.25 8.0 9.0 I.I 0.12 12.3 

Copper 16.8 10.45 11.0 l3 10.8 12.4 2.4 0.19 19.6 

Lead 5.5 21.0 12.0 20 21.0 15.9 6.2 0.39 34.5 

Mercury 0.06 NA NA NA NA NA NA NA NA 

Nickel 12.7 20.0 14.0 18 15.3 16.0 2.7 0.17 24.1 

Selenium 0.55 NA NA NA NA NA NA NA NA 

Silver 0.52 NA NA NA NA NA NA NA NA 

Zinc 44.9 101.2 158.0 226.7 34.2 ll3 72.0 0.58 329 

Cyanide 0.005 0.005 0.005 0.005 0.005 0.005 0 0 0.005 

TCO 19.0 NA NA NA NA NA NA NA NA 

Concentrations reported in mg/kg 
• = Concentration was averaged from a series of four replicate analyses per sample (see Appendix B for copy of original data) 
Samples collected July 31, 1985 by Swanson Environmental, Inc. in the vicinity of OW-7 as part of RCRA surface impoundment closure plan 

BCK-3/1 = Collected by Dames & Moore, January 11, 1994 
ND= No data collected 

NA= Not analyzed 

x = Qualified mean 
sd = Standard deviation 
cv = (sd/x) 
tBackground level= (x + 3 sd) per MDNR, 1990 
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Parameter BCK-3/2 

Arsenic 23.4t 
Barium 15.3 
Cadmium 0.30t 
Chromium 9.9 
Copper 6.7 
Lead 2.6 
Mercury 0.06 
Nickel 5.9 
Selenium 0.60 
Silver 0.61 
Zinc 3.2t 
Cyanide ND 
TCO 19 

Concentrations reported in mg/kg 

TABLES-25 

SUMMARY OF BACKGROUND SOIL DATA 3 TO 7 FOOT DEPTH 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

BCK-3/3 BG1* BG2* BG3* X 

5.3 3.3 3.4 1.3 2.6 
88.8 NA NA NA 52.1 
0.34 1.6 1.5 0.95 !.I 
22.7 10 12.0 9.3 12.8 
18.3 13.5 16.3 13 13.6 
15.3 23.0 25 20.0 17.2 
0.07 NA NA NA 0.065 
14.3 23.0 26 18.5 17.5 
0.34 NA NA NA 0.47 
1.3 NA NA NA 0.96 

82.5 178.8 114.6 557.0t 125.3 
ND 0.005 0.005 0.005 0.005 

9 NA NA NA 14.0 

sd 

0.28 

36.8 

0.50 
5.1 

3.9 

8.0 
0.005 

7.1 
0.13 
0.35 
40.0 

0 

5.0 

• = Concentration was averaged from a series of four replicate analyses per sample (see Appendix B for copy of original data) 

CV 

0.09 
0.71 

0.45 
0.39 

0.29 

0.47 
0.07 
0.41 
0.27 
0.37 

0.32 
0 

0.36 

Samples collected July 31, 1985 by Swanson Environmental, Inc. in the vicinity of OW-7 as part of RCRA surface impoundment closure plan 
BCK-3/2, BCK-3/3 = Collected by Dames & Moore, January 11, 1994 

t = Value was calculated to be an outlier and was not used in the calculation of x, sd, and background levels per MDNR, 1990 

a= Less than four concentrations were used in the calculation; therefore, additional data are needed to calculate a background level 
ND= No data collected 
NA= Not analyzed 

x = Qualified mean 

sd = Standard deviation 

cv = (sd/x) 
Background level = (x + 3 sd) 
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Background 
Level 

3.7 

52.la 

2.6 
28 

25.3 

41.2 
0.08a 

39 
0.86a 

2a 
245a 
0.005 
29a 
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TABLES-26 

SUMMARY OF TOTAL CHROMATOGRAPHABLE ORGANICS 
IDENTIFICATION - PHASE II RFI 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS - FOWLERVILLE, MICHIGAN 

n-alkane n-alkane 
Soil Sample Location Range Soil Sample Location Range 

SO/GB-52/3 Cll-C32 SO/GB-79/1 Cl0-C36 

SO/GB-54/1 C14-C36 SO/GB-80/3 CIO-C26 

SO/GB-55/l Cl3-C32 SO/GB-81/4 CIO-C20 

SO/GB-59-2 CIO-C27 SO/GB-82/3 CIO-C29 

SO/GB-60/1 C9-C36 SO/GB-83/2 Cl0-Cl8 

SO/GB-61/l C9-C36 SO/GB-84/2 C10-C23 

SO/GB-62/3 C9-C32 SO/GB-85/3 Cll-C32 

SO/GB-63/1 C9-C27 SO/GB-86/2 C10-C32 

SO/GB-64/1 Cll-C30 SO/GB-87/3 C12-C32 

SO/GB-66/l C12-C30 SO/GB-88/3 C8-C26 

SO/GB-67/1 Cl2-C36 SO/GB-89/5 C8-C32 

SO/GB-68/2 CIO-C20 SO/GB-90/2 C8-C36 

SO/GB-69/1 Cll-C25 SO/GB-91/1 CIO-C36 

SO/GB-70/1 C8-C36 SO/GB-92/l C8-C36 

SO/GB-71/2 C12-C32 SO/GB-93/1 C8-C32 

SO/GB-72/3 Cl0-C32 SO/GB-94/1 C8-C36 

SO/GB-73/2 C!O-C32 SO/GB-95/2 Cll-C32 

SO/GB-74/1 C!0-C24 SO/GB-96/2.5 C!2-C32 

SO/GB-75/l Cl6-C32 SO/GB-97/2 C9-C30 

SO/GB-76/3 Cl0-C29 SO/GB-98/3 Cl0-C32 

SO/GB-77/2 CIO-C20 SO/GB-99/3 C9-C22 

SO/GB-78/1 Cll-C36 

Samples collected by Dames & Moore in January - February 1994 
Sam1>les analyzed by ENSECO-Rocky Mountain Laboratories, Inc. in Arvada, Colorado 

Johnson Controls 
20209-020-121 10/04/01 
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bis(2-ethylhexyl)phthalate 2.6 JS i ~ .. _ . 

Metals (mg/L) ··,'-' 
As 0.098 / ,' 

I 
I 
I 

_ Ba 0.11 ,'/ I 

MW-G4 

voes !J1g/L) ND 

svocs {µg/l) 
bis(2-ethylhexyl)phthalate 1.1 J 

Metals (mg/l) 
As 
Ba 

CN (mg.IL) 

0.0032 J 
0.26 

ND 

...------ Zn 0017J~--~------------------- __) ,' ,.........,m........,m-m......,.m.......,.m-~ 
voes (µg/l) MW-F1 '-c_N,c(m--'-~-'~l ____ -,,o_o_3_3~B -------------------~~~- _J 

sv:~esn:g/L) 0.40 Jttt ~ H ~~ ,--"· 

MW-BCK1 

voes (µg/L) 
-·=·1 

Metals (mg/L) 
bis(2-ethylhexyl)phthalate 2.2 t;:------------------~---""c------~.------1~---' f'---'"----~'"--'--, 

~ """'" ""'·-- "· ~ voes (µg/L) MW-A4 As 0.0039 J 
Ba 0_15 
s, 0.001 J 
z, 0.0095 JB 

methylene chloride 
:\,. ~ ,, , oylece 

2.6 JBt 
0.32 Jttt 
0.30 Jttt 

CN (mg/L) ND 

MW-F3 

I "' '~~. ~ ~/ SV~;~d~~;~tenzene 

__________ ,__ __ " ,?<?a~,. '_-,, ,,, F .,_, ;I bis(2-ethylheoyl)phthalate 1.4JB 

', '11>"-~. ',,__ ', ,, ,, 
Metals (mg/l) 

A$ 0.0049 J voes (µQ/L) 
1,2-dichlorobenzene 0.47 Jttt 

SVOCs (µg/l) 
ND 

Metals (mg/l) 
As 0.032 
Ba 0.68 

., 
V 

,,_____ 1'/t-, __,,,,,,,~--- \ '.,1· 

--...,__ ~1> ~(,.'·- "' v 
·,-,. 

Ba 0.033 
Se 0.0033 J 
z, 0.015J 

CN (mg/l) 0.083 B 

Ni 0.027 J 

CN (mg/L) ND 

+-voes (µg/L) 
chlorobenzene 
vinyl chloride 

1.9 Jt t---------1 

1, 4·dichlorobenzene 
1,2-dichlorobenzene 

0.53 Jtt 
0.81 ttt 

0.49 Jttt 

svoes (µg/l) 
bis(2-ethylhexyl)phthalate 2.3 JB 

Metals (mg/l) 
As 0.0044 J 
Ba 0.13 
Pb 0.006 
z, 0.018 J 

eN (mg/l) 0.037 

LOADING 
DOCK 
AREA 

carbon disulfide 8.8 t 

SVOCs (µg/l) ND 

Metals (mg/l) 
As 0.043 
Ba 0.19 
z, 0.019 

eN (mg/l) ND 

PARKING 
LOT 

MW-E1 ' .. ··===--==--+--

I 
I 

LL 
I /f' 
I 

~Y 
I 

MW-F4 

,,____ -,,____ "-"~\.::a,_,, , - -__ 11 - !~ -E 

NS MW-0S1 /4,- '-. ·-~~ \ / ', 

voes (µg/L) • [ l r, ,- I j 
methylene chloride 1 t 'lo mm,..,m.,,. Jmm~.L~mm,._- MW-e3 
chlorobenzene 0.29 Jttt ) r---------~·~-,I (FREE PRODUCT ENCOUNTERED) 

voes (µg/L) 
methylene chloride 1.1 Jt 
vinyl chloride 1 tt 

1~---M-W--A-3---'~ __;x:__ ·- MW-J1 ', ~ •. 4-'-~=Y 
SVOCs (µ~L) vo;::;;:rt~,achlcride 15 Jt ~ VOf:-~:~2methace 14 tt ~ '.~_c· ~~ 

SVOCs (µg/l) 

Metals (mg/L) 
As 
Ba 
z, 

ND 

0.0034 J 
0.18 

0.0046 JB 

MW..J4 

voes (,u.g/L) 
1, 1-dichloroethane 
1,2-dichloroethene 
vinyl chloride 
trans-1,2-dichloroethene 

bis(2-ethylhexyl)phthalate 8 J chlorobenzene 9 _8 t 1,2-dichloroethene 4.2 Jt -..... 
benzene 41 Jttt vinyl chloride 8.9 tt ~ - - ......_ eN (mg/l) 0.034 SVOCs (µg/l) 

4.4 tt 
85 t 
55 t 

13 tt 

6.6 JB 
1.8 J 

voes (µg/L) 
acetone 
methylene chloride 
vinyl chloride 
trans-1,2·dichloroethene 
trichloroethene 
toluene 
ethylbenzene 
xylene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 

Ba 0.096 f~:~i~hlorobenzene 0-~~/ft+ bis(2-ethylhexyl)phthalate 130 __ 2-melhylnaphl
h

alene 
Me:s (mg/l) 0_037 toluene 0.25 Jttt SVOCs (u.g/l) i\,\\';" \.s ',_ ~""" "·_, -~----""-:-,,-,-

1

----,
1 

__ • .-~ I bis(2·ethylhexyl)phthalate 

Zn 0.0036 JB 1,2-dichlorobenzene 0.32 Jttt Metals (mg/L) ... ". ~.. PeBs (µg/l) 1.2 svo,,c,s,(,~hwlol,o) bAn~nnQ 

690 JBt 
360 JBt 

27 tt 
28 tt 

180 tt 
3.3 Jttt 
3.8 Jttt 

27 ttt 
100 ttt 
160 ttt 

l_ 

SVOes (µg/l) ND CN(mg/l) Ar 0_0029 J '\ 1.;~ •~ / : •• ,.~.. aroclor1248 .., "''"'""'"" 0.065 \• m .. bis(2-ethylhexyl)phthalate 
~f o.ooit~ \, T ]b r:"""'"""""""' ! ~- Me~a~s (mg/l) fluorene 

42J 650 
53 J 
630 

110J 

FRANK STREET 
Metals {mg/l) 

As 0.023 
Ba 0.13 
z, 0.014 J 

CN (mg/l) 0.54 B 

•'1, J m • '""' 0.0024 J 2-methylnaphthalene 

CNZ(:g/L) 0.0087~: '\'\ -~rt:-~ \ m: ~~ 0.00~:l~ naphthalene 
, ""'97" - .. • Pb 0.0015 J PeBs (µg,'l) + 

~----M-W---
9
=
1
=====,----~ \ '\\ 1;••uuu: '- ,. ~~ g:g~~ aroclor1248 98 ~,. 

~---N--S:-:M=w,.,..-"o"s:cc2-'<cj:r- vo;,~-~~~~~roethane 15 Jt p~g~f~~ ',\ '~\. i -- --· . ""'" '"·-- t;~ ; CN (mg/l) 5.1 Me~Na,,ls (mg/l) o.og~i \\ ~, 
1.2-dichloroethene 480 t \ 0.22 

1, 1-dichloroethene 3.1 Jtt -·-. ;> -: 1.1 ..l'.b:_ ~ 

1,2-dichlorobenzene 0.31 Jttt ' """· " ~ l a S (m"'L) 0.51 T"v-..,.. L 

LEGEND: 

lll'mmmmao~ . 
'\.m§mmg,.e 

------

-$-
voe 

svoc 

Ar 

Ba 

Cd 

Co 

Pb 

Ni 

Se 

V 

z 

CN 

s 

B 

J 

ND 

NA 

NS 

t 

tt 

ttt 

"'" ' " 
,_,_ 

NOTES: 
• SWMU locations are approximate. 
• Groundwater samples collected by 

~7~;i'~~~~~hdeene ~;0tt ~ \I\• 
1 

~\..,_, "---------------sc

0

•• /

0 

~= CNz(,mg/L) 0.036 l ' 
1 

trans·1,2-dichloroethene 32tt I ~ 
+!+-MW OS3 N '. , I " ~ '"" 

SV~~\(~t;i~hthalate 1.6J MW·B3 U. B -:.~f:mm{ 1 •mm r- K ~-~;:::::====M=W=-=C=1:::;;j_J_ll;,,----M-W---,1---~ 

Me:s (mg.IL) 0.0089 VO~~-~~Zh~lroethene 530 t ., _ l 't' ~'<- ., __ ,_; MW-K_1 m~ m~~;-;,:r1 vo;,~-~:~roethene 43 t VOf~-~~~~Jroethene 770 t Dames & Moore in January and February 1994. 
• Metals analyses are dissolved. 

0 100 "'""----............ 
200 

I 
APPROXIMATE SCALE IN FEET 

BASE MAP SOURCE: Modified from 
Advanced Mapping Technologies, 
complied by photogrammetrlc methods 
from aerial photography dated 
November 8, 1990. 

SVOes (u.g/l) ND 

Metals (mg/L) 
As 0.0036 J 
Bs 0.24 
Cd 0.0053 
Ni 0.21 
Se 0.003 J 

Ba 0_18 trichloroethene 94 tt - '.~tj MW-K1 a methylene chloride 3.8 JBt trichloroethene 5000 tt 
Ni 0.096 vinyl chloride 400 t ~ . ...,. __ :.~~---·-. - ~z:;::::: ·. voes (µg/l) trichloroethene 500 tt vinyl chloride 81 Jt 
Se 0.0028 J trans-1,2-dichloroethene 43 tt .I\ · 70 t trans-1,2-dichloroethene 14 tt benzene 0.78 ttt 
zn 0.035 benzene 0.28 ttt I ~ ------.::::.. - · ---- __ - ".._ __ ~~-,. 1 

·
2

·dichloroe
1h

ene 120 ti : 1.2-dichlorobenzene 0.41 Jttt 
toluene 0.3~ tttttt --. --. ~~~~i'~~~~rde;e 12 t 

CN (mg/l) ND 1,2-dichlorobenzene 0.9 r,-,-.,__,-,__,_,,__,~,__,_~,,_,_,,__,-,__,_,,__,~~ _ trans- l ,2·dichloroethene 22 tt SVOes (µg/l) bis(2-ethylhexyl)phthalate 3. 7 J 
SVOCs (ftg/L) ND Metals (mg/l) 

~ Metals (mg/l) As 0.0036 J 

As 0.0047 J Ba 0.11 
Pb 0.0029 J Ni 0.56 

Ni 0.067 "i- z, 0.024 
z, 0.25 CN (mg/l) 0.43 

SVOCs (.u.g/L) ND 

Metals (mg/l) 
As 0.023 
Ba 0.37 
Cc 0.0031 J 
Co 0.0052 J 
z, 0.016 J 

CN (mg/l) ND 

Zo 0.015 J CN (mg/L) 0.11 -
eN (mg/L) ND 

FACILITY BOUNDARY 

FENCELINE 

ROADWAY 

PATHWAY 

RAILROAD TRACK 

FORMER BUILDING 

SURFACE WATER BODY 

SHALLOW MONITORING WELL LOCATION 

VOLATILE ORGANIC COMPOUND 

SEMIVOLATILE ORGANIC COMPOUND 

ARSENIC 

BARIUM 

CADMIUM 

COBALT 

LEAD 

NICKEL 

SELENIUM 

VANADIUM 

ZINC 

CYANIDE 

SULFIDE 

IDENTIFIED COMPOUND ALSO FOUND IN 
ASSOCIATED LABORATORY BLANK 

ESTIMATED CONCENTRATION (BELOW 
METHOD DETECTION LIMIT) 

NOT DETECTED 

NOT ANALYZED 

NOT SAMPLED 

SW-846 METHOD 8240 

SW-846 METHOD 8010 

SW-846 METHOD 8020 

SOLID WASTE MANAGEMENT UNIT BOUNDARY 

Johnson Controls, Inc. 
Former Stanley Tools Facilrty 

Fowlerville, Michigan 

FIGURE 5-10 
GROUNDWATER QUALITY 

SHALLOW MONITORING WELLS 

(JANUARY AND FEBRUARY 1994) 

JOB NO. 20209-020-121 1JRS 
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KEY TO SOLID WASTE 
MANAGEMENT UNITS (SWMUs) 

AREA OF CLOSED RCRA SURFACE 
IMPOUNDMENTS 

MW-A2 

1,,_ ~/,,_,,,, \ I 
.--'-'--'=~"---~--, I \ 

MW-G2 \ I A 

B ORIGINAL EFFLUENT POND 

C FORMER SETTLING POND 

D FORMER SETTLING POND 

E FORMER SETTLING POND 

F AREA OF UNTREATED SLUDGE DISPOSAL 

G AREA OF CHEM FIXED SLUDGE DISPOSAL 

H CHEMFIXED SLUDGE SPILL 

I DRAINAGE DITCH 

J WASTE WATER TREATMENT PLANT 

voes (µg/L) 
carbon tetrachloride 
chlorobenzene 
methlyene chloride 
1,3-dichlorobenzene 
1,4-dich!orobenzene 

1.3 Jt 
2.0 Jt 

1.1 JBt 
0.49 ttt 
0.95 ttt 

SVOes (µg/L) 
bis(2-ethylhexyl)phthalate 5.4 JS 

Metals (mg/L) 
As 
Ba 
Pb 
Se 
Zn 

0.0096 
0.16 

0.0010 J 
0.0034 J 

0.027 

voes (µg/L) 

SVOes (.µg/L) 
bis(2-ethylhexyl)phthalate 

Metals (mg/L) 
As 
Ba 
Ni 
Se 
Zn 

ND - _j 
mom m~m a 

1.4 J I 
1 I 
- I • 
f 

, I 

MW-BeK2 

voes (µg/L) 
methylene chloride 
1,4-dich!orobenzene 

2.6 JBt 
0.81 ttt 

MW-BeK3 

voes (µg/L) 
carbon disulfide 

eN (mg/L) 

0.002 J 
0.056 

0.0075 J 
0.0014 J 

0.0046JB G 

ND 
! I SVOCs (µg/L) svocs (µg/L) 

bis(2-ethylhexyl)phthalate 8.1 JS 

13 t 

ND 

I Metals (mg/l) 
\ Metals (mg/L) • As 0.006 

_ ~ : ! I ~! 0
a°1;\ ~~ oooii5 

.. r .. -c_N.(m_g_/L)·-.. 0.0014 B L---i---·-_-_._-_···_·_-_·:· {
1 
,_.~!: c}:g/L) 0

0
0:~~: .,-'-C_N_z"'(:_g/~l)~-.-or.0-0_9:_D_J~ 

I L----.,~"";·-~,0-C e-s s-(~-:-~-:-,;-:;;::c:-;2-..----::c~----N-D'-- .. - .. - .. _.. ".-:-=.:_--~~=~=~- ~~--~-,~.-=···~:-. --:_~_ .. _Jj ·-·-•----~ ::;/-::~:=-1 l 
K FORMER TANKS A AND B AREA 

L FORMER TANK C AREA 

bis(2-ethylhexyl)phthalate 5.4 J ,- 0
" ,_ .. ,., ,------+--l benzene 

~. :-~-·~=~-=~=- ~= 0.54 ttt 
0.63 ttt 
0.67 ttt 
0.72 ttt 

0 

Metals (mg/L) 
Ba 0.031 

0.001 J 
0.0095JB 

Se 
Zn 

MW-FS 

voes (µg/L) 
tetrachloroethene 1.8 Jt ',~ 

SVOes (µg/L) 

Metals (mg/L) 
As 
Ba 
Zn 

eN (mg/L) 

MW-J3 

voes (µg/L) 
vinyl chloride 

SVOes (µg/L) 

Metals (mg/L) 
As 
Ba 
Zn 

eN (mg/L) 

S (mg/L) 

ND 

0.0040 J 
0.31 J 

0.016 J 

0.017 

17t 

NDi---

0.0033 J 
0.03 

0.028 

16.9 

0.95 

100 200 
I 

APPROXIMATE SCALE IN FEET 

BASE MAP SOURCE: Modified from 
Advanced Mapping Technologies, 
compiled by photogrammetric methods 
from aerial photography dated 
November 8, 1990. 

·1:, ,-, chlorobenzene 
\. 

'" 

MW-B4 

voes (µg/L) 
acetone 
1,2-dlch!orethene 
1, 1-dich!oroethane 
Trichlorethene 

33 t 
1.5 Jt 

0.49 Jtt 
0.47 tt 

SVOes (µg/L) 
bis(2-ethylhexyl)phthalate 3.2 J 
phenol 3.9 J 

Metals (mg/L) 
Sb 
As 
Ba 
V 
Zn 

eN (mg/L) 

S (mg/L) 

0.018 J 
0.0036 J 

0.1 
0.0045 J 
0.012 J 

ND 

0.058 

. 
A 

D 
. 

Metals (mg/L) 
As 0.014 
Ba 0.14 
Se 0.0024 J 
Zn 0.014J 

eN (mg/L) ND 

Ii 
'i 

I 

/ 
/ 

/ 

I .,. ••• 
I /. 

·~ 

LOADING 
DOCK 
AREA 

ethyl benzene 
xylene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 

2 ttt 
0.51 ttt 
0.51 ttt 

0.46 Jttt 

SVOes (µg/L) 
bis(2-ethylhexyl)phthalate 10 

··u ....... LCJ.J .. ~ 
Metals (mg/L) 

As 
Ba 
Zn 

0.011 
0.15 

0.014 J 

eN (mg/L) ND 

PARKING LOT t ~ 
D . f-

l o • a: 
I tu 

MW-J2 

voes (µg/L) ND 

='7r===;-;==1J· 0 -r···,·=] //.... ! FRANK STREET : •...... .ll, ~ 
: -: ·~ 

~------:: ......... ':: \ 'i'I 

SVOes (µg/L) ND 

Metals (mg/L) 
As 0.014 
Ba 0.26 

eN (mg/L) 0.066 

\ . 
\ ! 

1 11 \,. ,I L 
'····~ I f.~c---1 

: I I . 
: I I I 

:·····:_:·3/ I 'f° !,--'-' •• -'-' .. "' .. ,.,_.,... ·~~~W'.":,e~2-----;~ - / • 

~-- I/ :~::~~:~:L) ND ••••••• Jji 
bis(2-ethylhexyl)phthalate 1.2 J ~...,.,:_: ,_ti' 

Me~~s (mg/L) 0.013 -"S;,"'-t... __ 
Ba 0.17 
Zn 0.13 

eN (mg/L) ND 

LEGEND: 

ffll•~~n"~~ . . 
".nan.,,.~: 

voe 

svoc 

As 

Ar 

Ba 

Co 

Pb 

Ni 

Se 

V 

z 

CN 

s 

B 

J 

ND 

t 

tt 

ttt 

FACILITY BOUNDARY 

FENCELINE 

ROADWAY 

PATHWAY 

RAILROAD TRACK 

FORMER BUILDING 

SURFACE WATER BODY 

INTERMEDIATE MONITORING WELL LOCATION 

DEEP MONITORING WELL LOCATION 

VOLATILE ORGANIC COMPOUND 

SEMIVOLATILE ORGANIC COMPOUND 

ANTIMONY 

ARSENIC 

BARIUM 

COBALT 

LEAD 

NICKEL 

SELENIUM 

VANADIUM 

ZINC 

CYANIDE 

SULFIDE 

IDENTIFIED COMPOUND ALSO FOUND IN 
ASSOCIATED LABORATORY BLANK 

ESTIMATED CONCENTRATION (BELOW METHOD 
DETECTION LIMIT) 

NOT DETECTED 

SW-846 METHOD 8240 

SW-846 METHOD 8010 

SW-846 METHOD 8020 

SOLID WASTE MANAGEMENT UNIT BOUNDARY 

NOTES: 
• SWMU locations are approximate. 
• Groundwater samples collected by 
Dames & Moore in February 1994. 
• Metals analyses are dissolved. 

Johnson Controls, Inc. 
Former Stanley Tools Facility 

Fowlerville, Michigan 

FIGURE 5-11 
GROUNDWATER QUALITY INTERMEDIATE 

AND DEEP MONITORING WELLS 
(FEBRUARY 1994) 

JOB NO. 20209-020-121 URS 
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SE/ND-2/1 

SE/ND-111 
voes (µglkg) 

acetone 
voes (µg/kg) SVOCs (µg/kg) 

acetone 130 
PAH 

svocs (µg/kg) phthalate 

PAH 2,670 J Total PCBs (µglkg) 
phthalate 3,600 J 

Total PCBs (µg/kg) 360 
Pesticides (µglkg} 

Pesticides (µg/kg) ND Herbicides (µglkg} 

Herbicides (/tg/kg) ND Metals (mg/kg) 
As 

Metals (mg/kg) Ba s, 
As 9.7 Cd Ba 83.9 C; 
Be 0-25J Ca C; 111 c, Ca 4.2 

Pbt c, 103 
Pbtt Pbt 24.1 
Hg Pbtt 26.9 Ni Ni 45.8 s, 

Se 0.72J 
Ag 1.5 J Ag 

V V 11.8 
Zo Zo 130 

CN (mg/kg} ND - CN (mg/kg) 

......- - Sulfide (mg/kg) Sulfide (mg/kg) 7.9 ......-

320 

37,740 J 
6,900 J 

340 

25 

ND 

17_3 
243 

0.68 
2.8 
109 
8.3 
172 
222 
196 

0.30 
48.4 
1.1 J 

44 
29.3 
438 

ND ---
7.9 

I\ \. ~ / / -----~- / 
i '- ...,_~=="=--, I SEIN0-3/1 

L. 
voes (µglkg) 320 

SVOCs (.Ltg/kg) 
PAH 22,586 J 
phthalate 1,192 J 

Tota! PCBs (µg/kg) 2.6 J 

Pesticides (µglkg) ND 

Herbicides (µglkg) ND 

Metals (mg/kg) 
A$ 2.3 
Ba 24.8 
Be 0.13 
Cr 9_8 
Co 2.2 
Cu 152 
Pbt 90.9 
Pbtt 34.7 
Ni 7.2 
Ag 1.0 
V 9.4 
Zn 82.1 

CN (mg/kg) 

------

\ 
\ 
\. 

I 
\ 
I 

.-1 

-----1 
I 
I 
I 

G I 
I 
I 
I 
I 

------ Sulfide(mg/kg} 

--------------------
~ H 

'-, \ ~'--

zf- SE/ND-4/C 

Ow voes (µg/kg) ND 
C/Jw 
Y'. a: svocs \µg/kg) 
Or- PAH 1,095 J <r. (/) phthalate ND -, 

Total PCBs (pg/kg} ND 

Pesticides (µg/kg) 5.2 J 

Herbicides (µg/kg) ND 

Metals (mg/kg) 
As 3.6 
Ba 91.4 
Be 0.37 
c, 14.5 
Ca 6.2 
c, 29.7 
Pbt 38.8 
Pbtt 55.2 
Hg 0-53 
Ni 16.5 
Ag 1.3 
V 21.1 
Zo 144 

CN (mg/kg) ND 

Sulfide (mg/kg) ND 
-....u.._u,_...,._,~__,.__, • ..._.•-n•,..,..•-•••....,u-a,_... 

·-...._ -~~::::-----------------------T ___ ...::.:-::..:-:,--:_,-~\'_ ____ r-______ j ',"-, ,p;·-z_~. - - - ... r-------+------~ 
·-...._ o ~ ~:, J F ''\ !1'~~-=-..,._,,,_..,.,...._,,._.,,.,,,\, 

', 0~ ~! '\, ' ' 
"- '1',,, ~. .... ..., ' A fl ·, -.,,,., ,, ..., \ rl :1 

-...._ ~,p ·-.z., ---- ' ..., ~ I, ,. 
' ', .,,.._ ' ' ' ~ 1· " ,_ ""-,~ -- ' ' I ' :, -..___, ~. -,_ ' \ I: - .,. /1 

...... ·~~- '' I I/ I D I :, I 
I 

/ 
/ 

/ 

LOADING 
DOCK 
AREA 

.....__ ·---z,,_ '/ I: \ - _ 1 /1 
~---KE_Y_T_O_S_O_LI_D_W_A_S_T_E __ ---, -.....___ ,\\_____ I\ I'--\ 'I 

MAN.O,GEMENT UNITS (SWMUs) '-._ ',•, I' \ E \ \1 
/ r. .. ·····~l ....... lO 

A 

B 

AREAOFCLOSEDRCRASURFACE , ~-• ~- \ I 
IMPOUNDMENTS '-, -~. " \ j -...... _ -~~. ' ___ -=-=r- ---- -(' 

'-'--"' -, ---- \ ------------- ~,. ---..._: -- - __ _fl!!!!'_ - -

ORIGINAL EFFLUENT POND 
I 

/ 

/ SEISD-2/1 
voes (µg/kg) 

SVOCs (µg/kg) 
PAH 
phthalate 

ND 

1,412J 
520J 

C FORMER SETTLING POND ..___, -...... ,~.~-~. --Ji f Total PCBs (µglkg) 1,500 

D FORMER SETTLING POND 

E FORMER SETTLING POND 

F AREA OF UNTREATED SLUDGE DISPOSAL 

G AREA OF CHEM FIXED SLUDGE DISPOSAL 

H CHEMFIXED SLUDGE SPILL 

I DRAINAGE DITCH 

J WASTE WATER TREATMENT PLANT 

K FORMER TANKS AAND B AREA 

L FORMER TANK C AREA 

0 
~ 

100 - 200 
I 

APPROXIMATE SCALE IN FEET 

NOTE: SWMU locations are approximate. 

''\ L -.., ---~ \ \ [~·j 
Pesticides (µg/kg) 

Herbicides (µg/k:g) 

Metals (mg/kg) 

SEISD-111 \, \(, a..,..,..,.,... ~ 
voes (µglkg) ND -,, : : 

As 
Ba 
Be 
c, 
Ca 
c, 
Pbt 
Pbtt 
Ni 
Se 
Ag 
To 

'\ -\,, - : J : \ 
sv~;~ (µg/kg) 2,160J ' \• m a \ 

phthalate 2,460J ,\ \\ ~smmaa~mm; "-, 

Total PCBs (µg/kg) 1,500 ', ,~~ 

Pesticides (µg/kg) ND \ \ • 

;\ 
I· :I 
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MC 91J 

--
voe (Total) 681 

,. 

Depth: 6-6.5 Ft. BGS 

Ace 460J 
2-But 460J 
MC 110J 
vc 55J 
IB 94J 

--
voe (Total) 1,179 

i S •a R 

' • 
' ' 
4 
? 

,, 

' j 

~TC 

TCE-19 
Depth: 6-6.5 Ft. BGS 

2-But 750J 
MC 100J 

voe (Total) 850 

AOC1 

A TCE-21 

E-24 

2-But 61 OJ 
Cis 2,400 
Trans 85J 
MC 120J 
TCE 41J 

voe (Total) 3,271 

ATCE-17 

•• "g~" , 
A TCE-16 

TCE-35 
TCE-29 

% Depth: 5-5.5 Ft. BGS 
i 2-But 480J 

MC 130J Cls 
TCE 890 TCE 

voe (Total) 1,620 voe (Total) 

TCE-7 
Depth: Ft. BGS 3-4 

1,1-DCE ND 
Cis 4.6 
Trans ND 
Hex ND 
MC 1.9J 
1,1,2-TCA ND 
TCE 64 

voe (Total) 70.5 

TCE-14 A 

6-7 

7.0 
260 

16 
1.3J 
2.1J 
2.6J 

21,000 

21,316 

TCE-15 
Depth: 7-7.5 Ft. BGS 

TCE-6 
Depth: 7-8 Ft. BGS 

Ace 
Cis 
1,4-DO 
MC 
TCE 

4,200J 
3,200 

49,000 
1,100 

82,000 

Ace 
Cis 
MC 
TCE 

7.7J 
5.4J 
1.6J 

11 

410J Cis 
25,000 • TCE 

25,410 

TCE-13 TCE-11 
Ji. .& 

TCE-12"' 

380 1,1,1-TCA 1.7J 
31J TCE 63 

voe (Total) 99.01 

-~ -~ • !'.-. 

TCE-7 

Ji,. 

TCE-5 

-~ 
~ 

I 
I 
I 
I 

,t,.; 
TCE-4 

1,2-DCA 1,2-Dichloroethane 
1,2-DCE (Cis) Cis-1,2-Dichloroethene TCE-38 MW-K,; J: MC 100J 

voe (Total) 139,500 
voe (Total) 25. 7 "' 

TCE-3 
- -- -- - -- -· K Depth: 9-10 Ft. BGS 

1,2-DCE (Trans) Trans-1,2-Dichloroethene -·- Depth: 9-9.5 Ft. BGS ·-.... ......... / . ""'·' u 

' 1,4-DO 1,4-Dioxane 
Hex 
MC 
1,1,1-TCA 
1, 1,2-TCA 
TCE 
vc 
IB 
voe 
J 

LEGEND: 

Hexane 
Methylene Chloride 
1, 1, 1-T richloroethane 
1, 1,2-T richloroethane 
Trichloroethene 
Vinyl Chloride 
lsopropylbenzene 
Volatile Organic Compound 
Estimated Value 

-·-·- FACILITY BOUNDARY 

-~-- FENCELINE 

I I I I RAILROAD TRACK 

FORMER BUILDING 

SOLID WASTE MANAGEMENT UNIT 
BOUNDARY/AREA OF CONCERN 
LOCATION 

·-·--=·"--.-'2-But 440J 
Cis 230 

......... 
SWMU K - ........... ' -- .,. -·· --

1,4-DO 3,100J,.._;cc-,,---_ ........ -~·~· ... · 
MC 110J =~--
TCE 1,200 

voe (Total) 5,080 

A,, SOIL BORING LOCATION 

_LL SHALLOW MONITORING WELL 
'!7 LOCATION 

,-t, INTERMEDIATE MONITORING 
T WELL LOCATION 

A DEEP MONITORING WELL 
-,_;· LOCATION 

TCE-34 
Depth: 9-9.5 Ft. BGS 

2-But 
MC 

480J 
130J 

610 

2-But 
1,4-DO 
MC 

590J 
3,400J 

120J 

voe (Total) 4, 11 o 

ND NOT DETECTED 

VOLATILE ORGANIC COMPOUND 
11 (VOC) CONCENTRATION IN SOIL, µg/kg 

(COLLECTED JULY 2000) 

BGS BELOW GROUND SURFACE 

voe (Total) 
--
580 

0 40 80 

APPROXIMATE SCALE IN FEET 

BASE MAP SOURCE: Modified from Advanced Mapping 
Technologies compiled by photogrammetric methods 
from aerial photograph dated November 8, 1990. 

Cis 
Trans 
MC 
TCE 

3,200 
54J 

110J 
17,000 

voe (Total) 20,364 

Johnson Controls, Inc. 
Former Stanley Tools Facility 

Fowlerville, Michigan 

FIGURE 5-18 
TCE SOURCE IDENTIFICATION 

VOLATILE ORGANIC COMPOUND 
(VOC) CONCENTRATIONS IN SOILS 

JOB NO. 20209-020-121 URS 
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MW-J3 ~ -$- MW-J1 
[41.2] -/4,- [20.58] 

MW-J2 

\ 

LEGEND: 

-·-·- FACILITY BOUNDARY 

~~~ FENCELINE 

I I I I RAILROAD TRACK 

FORMER BUILDING 

... 

EXISTING BUILDING 
(FORMER WASTE WATER 
TREATMENT PLANT 

......... ........... .,50 ................... 

A SOIL BORING LOCATION 

_,±.__ SHALLOW MONITORING WELL 
V LOCATION 

,-1;_ INTERMEDIATE MONITORING 
T WELL LOCATION 

•••••••• SOLID WASTE MANAGEMENT UNIT 
• : BOUNDARY/AREA OF CONCERN 

;,. DEEP MONITORING WELL 
y LOCATION ................... LOCATION 

[295.1] 

--100 

FORMER MANUFACTURING FACILITY 

TCE-24 
[675.2] 
A. 

TOTAL VOLATILE ORGANIC 
COMPOUND (VOC) CONCENTRATION 
IN GROUNDWATER, µg/L (COLLECTED 
2000) 

voe CONCENTRATION CONTOUR, 
µg/L (DASHED WHERE INFERRED) 
(INTERMEDIATE VALVE CONTOUR 
DOTTED) 

TCE-17 
.a. [176] 

; 

0 40 80 

APPROXIMATE SCALE IN FEET 

BASE MAP SOURCE: Modified from Advanced Mapping 
Technologies compiled by photogrammetric methods 
from aerial photograph dated November 8, 1990. 

!TCE-10 A 
i [250] 

I 
I 
I 
I 
I 
I 
I 
I 
I 
l. ~-~. ~. ~. 

's:i 
TCE-8 ~ ~ 

[12,200] ~- i 
V 
TCE-7 
[1,729] 

A 

TCE-1 
[6. 192] 

TCE-2 
[1,358] 

Johnson Controls, Inc. 
Former Stanley Tools Facility 

Fowlerville, Michigan 

FIGURE 5-19 
VOLATILE ORGANIC COMPOUND (VOC) 
CONCENTRATIONS IN GROUNDWATER 

TCE SOURCE INVESTIGATION 
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CJ 
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CJ 
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ND 

8,200 

MW-C1 
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..JZ z N ... ,.._ It) ~ co It) ~ M ... 

C',) -:, LU u u C',) N N ... ... ... ... co 
00 LL I I I ... I I I I I 

~ ~ w w w w w w w w w w w 
~CCI ~ ~ u ~ u ~ u ~ ~ ~ ~ == == ... ... ... 

0 

5 

-10 "' 0 
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u, 
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20 0 a: 
CJ 

25 ~ .J 
TCE-37 TCE-24 TCE-20 TCE-16 TCE-15 TCE-14 w 

m MW-C1 
Screened Interval Screened Interval Screened Interval Screened Interval Screened Interval Screened Interval Screened Interval t-8-18 Ft. BGS 7-9 Ft. BGS 8·9 Ft. BGS 10-11 Ft. BGS 17-18 Ft. BGS 7-8 Ft. BGS 17-18 Ft. BGS Screened Interval w 

1,2-DeB 17 
1, 1-DeE 3.5J 
1,2-DeE (eis) 230 
1,2-DeE (Trans) 120 
TeE 700 
Ve 20 

Total voes 1,090.5 

RIVERBED SEDIMENT 

ORGANIC SILT AND SILTY LOAM 

CLAY, SILTY CLAY, SANDY CLAY 

1,1-DeA 
1,2-DeE (eis) 
1,2-DeE (Trans) 
TeE 
ve 

Total voes 

Screened Interval 
39-44 Ft. BGS 

Not Sampled This Event 

250 1,1-DeA 
8,200 1,1-DeE 

170 1,2-DeE (eis) 
ND 1,2-DeE (Trans) 

1,700 TeE 
ve 

10,320 
Total voes 

TCE-25 
Screened Interval 

8-10 Ft. BGS 
Ace 
1,1-DeA 
1,1-DeE 
1,2-DeE (eis) 
1,2-DeE (Trans) 
1,1,1-TeA 
TeE 
ve 
X (Total) 
1B 

Total voes 

47J 
210 
34 

1,100 
28 
92 

1,100 
200 
14J 

11 

2,836 

2.4J 1,2-DeE (e is) 510 1,2-DeE (eis) 
2.BJ 1,2-DeE (Trans) 77 1, 2-DeE (Trans) 
380 TeE 1,400 4-M-2-P 
46 ve ND TeE 

240 v e 
ND Total voes 1,987 

Total voes 
671 .2 

POORLY-GRADED SAND OR GRAVELLY SAND (LITTLE OR NO FINES) 

WELL-GRADED SAND OR GRAVELLY SAND (LIITLE OR NO FINES) 

SILTY SAND, SAND-SILT MIXTURE 

ALTERNATING SILTY SAND AND CLAYEY SAND 

BEDROCK 

BELOW GROUND SURFACE 

NOT DETECTED 

VOLATILE ORGANIC COMPOUND (VOC) CONCENTRATION IN 
GROUNDWATER, µg/L (SAMPLES COLLECTED JULY 2000) 

MONITORING WELL/TEMPORARY PIEZOMETER LOCATION AND NUMBER 

SCREENED INTERVAL 

NOTES: 
• Ground surface topography depicted as flat between TCE-3 
and MW-C2 has not been surveyed but has an approximate 
maximum relief of 3 to 5 feet in that interval. 
• The depth and thickness of the strata indicated on the 
subsurface section were obtained by interpolating between test 
borings. Information on actual conditions exists only at the 
locations of the test borings and it is possible that the 
conditions may vary from those indicated. 
• Asterick (*} indicates that boring has been projected 10 feet 
south of actual location to be included on cross section. 
• For location of cross section, see Figure 4-78. 

1,200 1,2-DeE (eis) 1,900 1,2-DeE (eis) 53 11-12 Ft. BGS 
1,2-DeE (Trans) ND 

30 UJ 
ND 9.7J 260 LI. 1.2-DeE (Trans) 1,2-DeE (eis) 

170J TeE 16,000 TeE 550 1,2-DeE (Trans) 23 -
~ 10,000 

ND 
ve ND 

Total voes 17,900 
11,370 

ve ND TeE 990 
ve ND 

Total voes 
Total voes 1,273 

TCE-13 TCE-11 
Screened Interval Screened Interval 

19-20 Ft. BGS 14-15 Ft. BGS 
1,2-DeE (eis) 180 1,2-DeE (eis) 
1,2-DeE (Trans) 63 1.2-DeE (Trans) 
TeE 510 TeE 
ve 26 ve 

Total voes 779 Total voes .__ _____ __. 

89 
20 

270 
20 

399 

TCE-3 
Screened Interval 

13-15 Ft. BGS 
1,2-DeE (eis) 140 
1, 2-DeE (Trans) ND 
TeE 1,400 
Ve ND 

Total voes 1,540 

35 D. w 
C 

40 

45 

50 

Key to Analytical Data 
ACE 
1,2-DCB 
1,1-DCA 
1, 1-DCE 
1,2-DCE (Cis) 
1,2-DCE (Trans) 
2-M-2-P 
1, 1, 1-TCA 
TCE 
vc 
X 
18 
voes 
J 

Acetone 
1,2-Dichlorobenzene 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
Cis-1,2-Dichloroethene 
Trans-1,2-Dichloroethene 
2-M ethyl-2-Pentamone 
1, 1, 1-Trichloroethane 
Trichloroethene 
Vinyl Chloride 
Xylene 
lsopropyl Benzene 
Volatile Organic Compounds 
Estimated Value 

SCALE IN FEET 
VERTICAL EXAGGERATION = 4x 

Johnson Controls, Inc. 
Former Stanley Tools Facility 

Fowlerville, Michigan 

FIGURE 5-20 
TCE SOURCE IDENTIFICATION 

DISTRIBUTION OF voes IN GROUNDWATER 
CROSS SECTION F - F' 
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SE/RC-21/1 
B(a)A 11 OJ 
B(a)P 89J 
B(b)F 86J 
Chry 110J 
Fin 190J 
Pry 200J 

As 
Ba 
Cr 
Hg 
Pb 

3.6 
21.6 
12.0 

0.011J 
3.1 

SE/RC-21I2 
As 2.5 
Ba 22.1 
Cr 5.9 
Hg 0.015J 
Pb 3.0 

Ar1248 9.6J Ar1248 5.4J 
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LEGEND: 

-·-·- FACILITY BOUNDARY 

FENCELINE 

- - - - ROADWAY 

;;~~~,~~; 

~~~~~"~~~ 

PATHWAY 

RAILROAD TRACK 

FORMER BUILDING 

SURFACE WATER BODY 

SOLID WASTE 
- - - - MANAGEMENT UNIT 

BOUNDARY 

A AREA OF CLOSED RCRA 
SURFACE IMPOUNDMENTS 

B ORIGINAL EFFLUENT POND 

C FORMER SETTLING POND 

D FORMER SETTLING POND 

E FORMER SETTLING POND 

f 
AREA OF UNTREATED 
SLUDGE DISPOSAL 

G 
AREA OF CHEM FIXED 
SLUDGE DISPOSAL 

H CHEMFIXED SLUDGE SPILL' 
Ba 88.7 
Cr 7.6 L------fJ I 
Hg 0.015J 

-:~
''< 

__.- Pb 6.1 

r 

---------- L----~;t:· ,,~I ------ I ----------------~------------
-- --------------- __ ,' ·-·-·-·-·-·-·--------- _ "-~-~__,,,......._a........,m.......,_,, 

--------------------
SO/RC-22/1 H ~, .._ _ 

220J ~;;;:------------------, SO/RC-22A/1 f------'----_-__: ... ::._\ ___ 
7 

_____ _Jr-------l--------B(a)A 
B(a)P 
B(b)F 
B(g,h,i)P 
B(k)F 
Chry 

~~gj ._'\\: - - - .._ B(a)A 110JI 
200J ·,• 

1
! ', B(a)P 82J ,~~-.,,,_..,. _____ _ 

310J ~- ~ B(b)F 110J ,: -------,'.\ 
390J ·,_ -~--" \ F \ Chry 140J 1! ·11 

J , -.. .._ , Fin 200J I' A 

L 
C 

C 

RIVER SEDIMENT SAMPLE 
LOCATION (SEPTEMBER 
2000) 

RIVER BANK SOIL SAMPLE 
LOCATION (SEPTEMBER 
2000) 

SOUTHERN DRAINAGE 
DITCH SEDIMENT SAMPLE 
LOCATION (SEPTEMBER 
2000) 

J 

K 

L 

DRAINAGE DITCH" 

WASTE WATER TREATMENT 
PLANT 

FORMER TANKS AAND B 
AREA 

FORMER TANK C AREA 

• The spill and the ditch are not necessarily solid waste 
management units, but are areas to be mvest1gated. Fin 

Ind 
Phe 
Pry 

As 
Ba 
Cr 
Hg 
Pb 

Ar1248 

~ggJ '"-- -~ , \ Phe 100J I :/ 
230J -z., --.__ ', .._ Pyr 21 OJ I: /I LOADING 

DOCK 
AREA 54oJ --~.- -- , 5 8 'I - .... , l 

--~/- '.._ ~! 312 I: / D I /1 
/ 

/ 
/ 28.5 

192 SE/RC-22/1 
16.4 As 5.2 

0.072J Ba 12.6 
15.9 Cr 8.6 

Hg 0.011J 
30J Pb 2.3 

SE/RC-22A/1 
B(a)A 63J 
B(a)P 75J 
B(k)F 75J 
Chry 80J 
Fin 200J 

_S_E/i,R~C--2-2-/1~ ~ • , Cr 11.5 I/ \ I :I 
"· Hg 0.036J - - /1 SE/SD-4/1 

~~r 1~6j 'Z\·--. Pb 3.8 I: - - ' , B(a)A 160J ···:c===-c===d-, 
As 5.4 
Ba 21.4 
Cr 8.9 
Hg 0.027J 
Pb 3.5 

', -\, --- 1\ " \ 1
1 B(a)P 150J -L, .. wu::L 

. '--._ ~ ._. Ar1248 8.9J (: I E \ :I B(b)F 180J SE/SD-S/
1 \,,_ ~ ~~-,,.. ·-._ \/--. I , JI B(g,h,i)P 110J 

• b c ___,_.,,,,._ · --=---=----•--:, B(k)F 140J Fie 68J '" '"b --"~ ·--.__ - -.- - ... 1' Chry 180J Nap 60J 
·------~_/2'/r, -~- ·- ____,..___ ~ _\ _ _.,._,,._ - Fin 150J Phe 88J 

·----.._"°'1' · ~ Ind 89J Pyr 55J 

PARKING 
LOT 

D 

f
w 
w 
a: 
>
(/) 

!::: 
0 a: 
Iii 
0 

~~;;~1===========·=------=;·\~~-~\:\1 ., ~ ,~> :~ :: ~ ,'al SE/RC-22A/2 \ \. • : ••.••• ;;,, Ba 101 Cr 0.028J 
Phe 130J 
Pyr 180J 

FRANK STREET 
'(, : ; Cr 841 Hg 

Pyr 51J ·-~. _ : J : Hg 0.16 Pb 26.3 
SO/RC-23/1 \\ ' " Pb 58.8 Se 3.1 SE/SD-6/1 -~ As 2.3 

B(a)A 170J '.• ••n,,, Se 
1
·
3
J Ar1248 2,500 [ ~~~ n:l ~--"-- I 0 1'1 

B(a)P 21 OJ ~-----;.------j[] Ar1248 370 Ar1260 11,000 SE/SD-6/2 \ • 
B(b)F 230J ·\~ ,.. - '--.--~--' As 17.3 As 40.1 I ! 
B(g,h,i)P 160J • IC,.. - Ba 133 Ba 34.71\ I 
Chry 280J SE/RC-23/1 :\ \_, Cr 132 Cr 10.2 I 1,-, 
Fin 390J As 3.5 /· _-, 

1 
Hg 0.13 Hg 0.Q16 i,.,. I 

Phe 190J Ba 7.9 \ :I ,_- /•"• Pb 40.8 Pb 4.7 I I 

Pyr 390J ~~ 0.0~~ / ~- \ -~ - ~ ; •• ,\ L.r~~,-~·-·· ~:2:.~:·4~:.~:::8 ~~~) ) _) 

SE/RC-23/2 , / ,_ "';:..:.:---·-·- - .., - - - - ...__ - - - - - - ...__u: /I 
J -~ _____X~~--~'~:.:! .. -..... ~· " I 

~~ry ~07 '"::"::-=::~:-;..,..,_,._:_I ~I s;~·;_~~ ·-·-. ·-·-·-! ........ , , ··'"· . ,j 
~: 

1t~ ~ As 6.8[::~-<-,_,_,-,_,__-_ -------.__:~_·:"·•· •.• :: rj 
Pb 3.3 ~: 8f1i - -'~,,;;;j__ 

Hg 0.24 

Ba 15.0 As 5.0 
Cr 5.2 Ba 24.0 
Hg 0.020J Cr 29.9 
Pb 2.6 Hg 0.022J 

Pb 4.9 
Ar1248 45 
Ar1260 93 Ar1248 130 

0 100 200 
b-,.......>---...,. I 

APPROXIMATE SCALE IN FEET 

NOTE: SWMU locations are approximate. 

As 24.9 
Ba 200 
Cr 29.2 
Hg 0.071J 
Pb 17.1 

Ar1248 17J 

BASE MAP SOURCE: Modified from Advanced Mapping Technologies, compiled by 
photogrammetric methods from aerial photography dated November 8, 1990. 

Pb 23.4 

Ar1248 1,600 

L 

KEY TO ANALYTICAL DATA 

SVOCs (µg/Kg) 
An 
B(a)A 
B(a)P 
B(b)F 
B(g,h,i)P 
B(k)F 
Chry 
Fie 
Fin 
Ind 
Nap 
Phe 
Pyr 

As 
Ba 
Cd 
Cr 
Hg 
Pb 
Se 

Ar1248 
Ar1260 

J 

Anthracene 
Benzo (a) Anthracene 
Benzo (a) Pyrene 
Benzo (b) Fluoranthene 
Benzo (g,h,i) Perylene 
Benzo (k) Fluoranthene 
Chrysene 
Fluorene 
Fluoranthene 
lndeno (1,2,3-cd) Pyrene 
Napthalene 
Phenanthrene 
Pyrene 

METALS (mg/Kg) 
Arsenic 
Barium 
Cadmium 
Chromium 
Mercury 
Lead 
Selenium 

PCBs (µg/Kg) 
Aroclor 1248 
Aroclor 1260 

Estimated Value 

Johnson Controls, Inc. 
Former Stanley Tools Facility 

Fowlerville, Michigan 

FIGURE 5-21 
ONSITE SEDIMENT CHARACTERIZATION 

DATA FOR THE RED CEDAR RIVER 
SEPTEMBER 2000 
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'~----.-N === SE/RC-19/2 

' An 84J 
SE/RC-19/1 B(a)A 260J 

An 130J 
B(a)A 370J 
B(a)P 340J 
B(b)F 340J 
B(g,h,i)P 170J 

=---- B(k)F 270J 
Chry 410J 
Fie 85J 

B(a)P 260J 
B(b)F 210J 
B(g,h,i)P 170J 
B(k)F 270J 
Chry 310J 
Fin 620 
Ind 150J 
Phe 310J 

590 

SE/RC-18/1 
B(a)A 150J 

Fin 880 
Ind 180J 
Phe 660 
Pyr 850 

B(a)P 150J 
B(b)F 120J 

SE/RC-1512 _ B(g,h,i)P 110J 
B(a)A 120Jt===i B(k)F 170J 

Pyr 

As 
Ba 
Cr B(a)P 120J Chry 190J 

B(b)F 120J Fin 430 As 3.6 Hg 
24.1 Pb 
11.3 

I 
FOWLERVILLE ROAD 

13_2LJl---=====-~y===r=~:;;;;~~;=-====·~r=, 
43.9 SO/RC-25-1 
45.8 B(a)A 220J 

0.034J B(a)P 230J 
11.1 B(b)F 240J "'~"-='" SE/RC-15/1 B(g,h,i)P 70J Ind 89J Ba 

0.014J Ar1248 
B(a)A 140J 
B(a)P 150J 

Chry 150J Phe 330J Cr 
Fin 300J Pyr 41 OJ Hg 

B(g,h,i)P 170J ~ 
ITT BOOF 1~ 

'-------' 5.2 \ _ 

Ba 28.8 LA_r1_2_48 __ 25_J.._ I ) 
B(b)F 150J 
B(g,h,i)P 96J 
B(k)F 140J 
Chry 170J 

~e 14W ~ 
Pyr 21 OJ 

Fin 370J 

SO/RC-14/1 

As 5.2 D 
As 4.1 Cr 15.3 ~ 
Ba 60.0 Hg 0.021J =r·-' /, 
Cr 26.0 ,. /1 , 

Ind 91J 
Phe 210J 
Pyr 260J 

As 
Ba 
Cr 
Hg 
Pb 

Cd 0.16J Pb 6.9 ~ ....: /'-"1\----.._ 
~5 o.~t~ ( --M-UN-ICl~A-L - \ ,/·' !I---- -~· ,c~,·~--'' ~-~~·\, 

3.4 Se 0.96J : SEWAGE : ·= 
3f~ Ar1248 44 ! DISPOSAL ! 
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6.0 CONCLUSIONS 

The preceding sections present the factual results of the three phases of RFI investigation 

and, where appropriate, interpretation of the information as it relates to the delineation of 

site conditions and contaminant distribution. In addition, the activities of two IRM efforts 

and one ISM effort are summarized. 

The purpose of following section is to summarize the significant findings of these efforts, 

particularly as they relate to the potential migration of contaminants at the site and the 

potential threat to human health and the environment, and the need for further remedial 

measures. 

6.1 SOURCE CHARACTER 

6.1.1 Metals 

Wastewater treatment sludges were the primary potential source of impact from heavy 

metals on site. The sludges contained high concentrations of chromium, copper, nickel, 

and zinc, and potentially other metals at lower concentrations. Sludges were formerly 

found in SWMUs A, B, F, G, H, and I, but were also found in the Buried Container area 

near SWMU B. SWMUs A and B were the primary treatment lagoons for the plant, and 

therefore the initial point of concentration during operation of the facility. SWMUs F and 

G were areas specifically designed to hold sludges removed from the treatment lagoons 

(B and A respectively). SWMUs H and I were identified spill locations; H resulting from 

the transfer of sludge from A to G, and I resulting from overflow of a sump near B. Each 

of these units and the Buried Container area have been cleaned up through IRM activities, 

leaving no well-defined areas of high-potential metals source material. 

However, residual impact in the form of sludges mixed with soil is reported to be present 

over certain areas of the site. It appears that the primary areas are between SWMU F and 

SWMU B because of the past practice of building up areas using lagoon dredgings and 

pushing dredgings across the site rather than carrying them. The extent and degree of 
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impact in these areas is inferred to be relatively minor but sufficient to account for stray 

elevated metals concentrations encountered in the Phase II grid boring results and through 

excavation and test pit samples collected during the ISM as discussed in Section 6.2. 

6.1.2 Cyanide 

The wastewater treatment process involved the use of cyanide, which was found in a 

variety of environmental media during the investigations. However, there does not appear 

to be a particular source of cyanide impact evidenced through testing of the sludges and 

wastewater. Rather, the data suggest fugitive dust releases or small spills that have 

persisted and migrated at low concentrations as further discussed in subsequent sections. 

6.1.3 Kerosene 

Kerosene was used in early site operations as a cleaner in an emulsified form. The use of 

unlined settling ponds (SWMUs C, D, and E) to settle cuttings from the mixture appears 

to have allowed localized infiltration of kerosene into the groundwater system as 

evidenced by free product in monitoring wells MW-Cl and MW-C3, and in one of the 

TCE investigation borings. In addition, kerosene was reportedly encountered at the 

southeastern end of SWMU A during closure activities (where SWMU E was intercepted 

by the excavation). 

It appears that the kerosene settling ponds correlate with the presence of PCBs. This is 

suggested by the presence of PCBs in a kerosene sample collected from MW-Cl during 

Phase ill, and the presence of PCBs in soil along a reported former pipeline between 

SWMUs C and E (Phase II grid sampling). The settling ponds were reportedly removed 

at some point but no record of closure activity was found and the evidence of free product 

kerosene on groundwater indicates a continuing potential source of impact. 
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6.1.4 Chlorinated Solvents 

With regard to chlorinated solvents, the Phase II RFI concluded that an offsite source to 

the east of the former manufacturing building may have been responsible for TCE 

detected near SWMU L on the eastern boundary of the site. Extensive investigation 

during the Phase ID RFI did not disprove the potential for an offsite source for that 

impact. However, two other VOC hot spots to the west of SWMU L suggest that an 

onsite release of TCE is likely to have occurred at these two locations. The two onsite hot 

spots are in a downgradient line from SWMU L, raising the potential that they originated 

via groundwater migration from the SWMU L area. However, the data relationships 

(upgradient versus downgradient groundwater concentrations, groundwater versus soil 

concentrations, and VOC speciation) are more supportive of a localized source at these 

two onsite locations. 

Chlorinated solvents such as TCE were reportedly used in small quantities during much 

of the plant history, and at one point the operations also included a degreasing process. 

Figure 1-4 illustrates the layout of manufacturing operations as they likely existed in 

1968 overlaid on the 1990 aerial photograph image. Assuming that the TCE impact 

originated while the plant was configured in this manner, a comparison of Figures 1-4 

and 5-19 snggests three potential source areas: the eastern truck dock and/or offsite, the 

product racking area of the plant, and the western truck dock and/or the area of the former 

cyanide treatment tanks. 

Data from the eastern hot spot (near the eastern truck dock) do not obviously point to an 

onsite source because the highest groundwater concentrations are located at the uphill end 

of the dock ramp. This is an unlikely area for spills to occur and/or enter the ground, and 

it is significantly removed from the former fuel UST identified as SWMU L. 

Consequently, the source of this impact is not yet identified. 

The location of the center hot spot suggests an origin within the facility operations. The 

process of producing plated bathroom accessories prior to the 1970s likely started with 

the arrival of raw materials at the western loading dock, which then moving through the 

following sequence in the areas labeled on Figure 1-4: 
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Smelting 
Diecast and trim 

• Machining 
• Racking 

Plating 
Finishing/buffing 

• Assembly 
• Warehousing 

The final step of which would be shipping via the eastern loading dock. The hot spot is 

centered on the location of boring TCE-15 within the racking area of the plant. Racking 

involves the arrangement of unfinished products on racks for immersion in the plating 

baths. However, prior to plating, the products would be degreased in a vapor or cold 

degreaser, the location of which was likely in the racking area or somewhere between 

there and the plating area. As seen on Figure 1-4, TCE-15 approximates this conjectured 

location of degreasing operations. 

The location of the western hot spot is centered on boring TCE-37. This boring is 

relatively near the western loading dock area, but Figure 1-4 shows that it is in the center 

of the earlier cyanide treatment operations. This location suggests that TCE or TCE

impacted water from the degreasing operations may have entered the treatment system at 

some point. 

6.2 SOIL CHARACTER 

The character of soil contamination was largely identified through the efforts of the Phase 

I and Il RFI activities, with some data added through the ISM activities. Tables 6-1, 6-

2A, 6-2B, 6-3, and 6-4 summarize the available soil character data by reiterating the data 

presented in Tables 5-7, 5-8A, and 5-8B, and in Tables 1 and 2 of Appendix J (ISM 

report). 

To assist in the evaluation of soil character, Tables 6-1 through 6-4 list three generic 

screening criteria for soil. The listed criteria are those provided by U.S. EPA Region 9 in 

their Preliminary Remediation Goals (PRGs) guidance. The PRGs are tools for evaluating 

and cleaning up contaminated sites. They are risk-based concentrations derived from 

standardized equations, combining exposure information assumptions and EPA toxicity 
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data. The PRGs contained in the Region 9 PRG Table are generic; they are calculated 

without site specific information. Three potentially applicable values are provided for 

screening: 

• Residential PR Gs, reflecting a residential land use exposure scenario 

• Industrial PRGs, reflecting an industrial land use exposure scenario 

Soil Screening Level (SSL) DAF 1, which identifies the screening criteria 
necessary to be protective of groundwater using the most conservative dilution 
attenuation factor (DAF) for potential migration of soil contamination to 
groundwater. 

Detected values that exceed these criteria are marked by boxed cells, shaded cells, and 

bolded cells respectively. The distribution of selected contaminants that exceed these soil 

screening criteria is illustrated on Figures 6-1 through 6-7 and discussed below. 

It is important to note at the outset of this section that the analyzed samples from all three 

phases of RFI and interim measures were typically selected because they exhibited the 

highest potential for the presence of contamination. This means that in the course of 

advancing a 7-foot boring or a 9-foot test pit, the selected sample was typically 

discolored, had a notable odor, or a notable reading on a vapor screening instrument. 

Generally, pockets of green sludge-like material and zones of blackened sandy material 

were found at some point in each boring. These materials were limited in vertical extent 

to a few inches of thickness and were presumed to be of very limited horizontal extent 

because of their lack of correlation between sample locations. This distribution makes it 

difficult to estimate the volume of impacted material because the overlying and 

underlying materials were generally less impacted but not necessarily at background 

levels. This vertical and horizontal distribution of contaminated material is consistent 

with the reported history of filling and other movement of settling pond material. 

It should also be noted that some sample locations fall within the outline of areas where 

soil was removed as part of interim measures. Accordingly, those impacted materials 

were removed and should not be considered in the evaluation of impact remaining. 
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6.2.1 Metals 

As mentioned elsewhere, former metal plating operations on site generated waste 

materials with a high content of chromium, nickel, and zinc. These metals are the focus of 

this summary. Other, less dominant metals may have been introduced as minor 

components or impurities and but are of secondary concern because of their lower 

concentrations and because their distribution somewhat mimics that of the more abundant 

metals. 

Figure 6-1 illustrates the screening results for arsenic in soil. The diagram indicates that 

many of the sample results exceed all three of the screening criteria (0.39 to 2. 7 mg/kg) 

assuming a cancer endpoint for the risk calculation. None of the detected concentrations 

exceeds the non-cancer endpoint value of 440 mg/kg, and most are of a similar magnitude 

to the site-specific background values reported in Tables 5-24 and 5-25. 

Figure 6-2 illustrates the screening results for chromium in soil. The diagram indicates 

that virtually all data points exceed the SSL DAF 1 criteria of 2 mg/kg, which is not 

surprising because the background concentrations (Tables 5-24 and 5-25) exceed that 

criteria. However, several samples exceed both the residential and industrial PRGs as 

well. Those samples are located in or near SWMUs A, B, F, and G where plating wastes 

were managed. 

Figure 6-3 illustrates the screening results for nickel in soil. The diagram indicates that 

several locations range above the SSL DAF 1. The pattern is similar to that of chromium 

PRG exceedance, reflecting their common derivation from the plating wastes. 

Figure 6-4 illustrates the screening results for zinc in soil. The diagram indicates that 

three locations exceed the SSL DAF 1 value and one of those locations exceeds the 

residential PRG. The distribution of these detections does not seem to be tied to the 

occurrence of nickel or chromium, which suggests a separate origin. 
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6.2.2 Organic Compounds 

Section 5 details the distribution of several organic constituents in soil across the site. 

Parameters such as total PAHs and total phthalates, as illustrated on Figures 5-7 and 5-8, 

suggest associations with AOC 2 and various areas of likely fill material. However, 

screening of their distribution is best managed on Tables 6-1 through 6-2B because of the 

multiple species that are involved and their respective screening levels. In general, these 

organic constituents exceed the screening criteria only at limited points. 

Figure 6-5 illustrates the screening results for TCE in soil. The diagram indicates that 

TCE was tested for across the site but primarily detected in the southeast comer of the 

site and under the main building. These locations were tested during the Phase III TCE 

source investigation. Their distribution reflects two of the likely source areas for TCE: an 

area near SWMU L and the former east loading dock, and a potential former degreaser 

location within the plant. It should be noted that the depth at which soil samples were 

collected is not reflected on Figure 6-5 and it is possible that the soil values represent 

impact that migrated through groundwater horizons. 

There are several VOCs other than TCE that were detected in soil samples but their 

distribution is generally a reflection of TCE occurrence because they result from the 

breakdown of TCE. 

6.2.3 PCBs 

Figure 6-6 illustrates the screening of PCB concentrations in soil. The cumulative PCB 

concentration was compared to a single aroclor screening criteria to help account for the 

accumulative effects. The data indicate that numerous locations near SWMUs A, B, C, E, 

G, and J exceed the residential PRG for PCBs. Only two locations, one in SWMU B and 

one in SWMU E, exceed the industrial PRG. 
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6.2.4 Cyanide 

Figure 6-7 illustrates the screening of cyanide concentrations in soil. Concentrations 

appear to exceed the residential PRG in areas near SWMUs A, B, C, F, and J. The 

industrial PRG was exceeded predominantly in SWMU B but an additional detection's 

were noted near the manufacturing building and SWMU F. 

6.3 GROUNDWATER CHARACTER 

As discussed in Section 5.0, the nature and extent of groundwater contamination was 

evaluated through installation and testing of monitoring wells and push-probe sampling 

borings. Phase I activities conducted in 1990 and Phase ll activities in 1994 involved 

installation of 35 monitoring wells and testing for priority pollutants. Phase ill activities 

conducted in 2000 did not involve well installation, but 18 existing monitoring wells 

were re-sampled for a limited set of parameters to update the evaluation of groundwater 

conditions; and samples of groundwater were extracted from 28 direct push borings to 

investigate the nature and extent of TCE impact. 

Twenty-nine galvanized steel monitoring wells installed in 1979 by Keck were not used 

in any of the RFI efforts, and are not discussed in this report. The Keck wells were used 

for assessment and subsequently for monitoring that led to the RFI process. However, 

their galvanized construction suggested they were not appropriate for the RFI. Several of 

these wells remain on site to be decommissioned. 

Tables 6-6 and 6-7 present the cumulative data from the Phase II and ill RFis. Although 

groundwater testing results are available from the Phase I effort and from a limited 

number of wells used for quarterly monitoring between Phase I and II, the evaluation of 

groundwater conditions presented herein is focused on the Phase ll and III data in order to 

reflect the most recent full characterization of conditions. The metals data were all 

collected during Phase ll and reflect the dissolved fraction versus total. 

To help evaluate the significance of the data, Tables 6-6 and 6-7 include a listing of three 

generic screening criteria for comparison purposes. The screening criteria are: 
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The Michigan Part 20 l generic screening criteria for groundwater at industrial and 
commercial sites, 

The U.S. EPA Region 9 PRGs for tap water, and 

• The federal Maximum Contaminant Levels (MCLs) for safe drinking water. 

Detected values that exceed these criteria are marked by boxed cells, shaded cells, and 

balded cells respectively. To help further illustrate the occurrence of impact to 

groundwater, Figures 6-8 through 6-13 highlight the locations of samples exceeding the 

three criteria for selected parameters: arsenic and chromium for the metals; TCE and 

vinyl chloride for VOCs; cyanide; and PCBs respectively. 

6.3.1 Metals 

Figure 6-8 illustrates the distribution of arsenic detections in groundwater relative to 

generic screening criteria. The tap water PRG of 0.000045 mg/L is sufficiently low that 

any detection (including background concentrations) will exceed it. Beyond that criteria, 

the MCL of 0.05 mg/L was exceeded in four wells spread between SWMU G to the north 

and SWMU B to the south. The B and G detections are actually from Phase I so that the 

only updated exceedences are located in the vicinity of SWMU F. 

Figure 6-9 illustrates the distribution of chromium detections relative to the federal MCL. 

Two sample locations exceed the MCL. Both locations are relatively near former 

wastewater sludge operations (SWMUs A and F) to the west of the plant, and likely 

represent impact from the sludges transported between SWMUs B and F during early 

operation of the facility. 

The remaining metals detected on site generally do not exceed the screening criteria 

except at a single location at a concentration relatively close to the criteria. 
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6.3.2 Organic Compounds 

The assessment of organic compounds in groundwater focussed on voes as reflected on 

Tables 6-6 and 6-7. A very limited number of voes were detected. Acetone and 

methylene chloride detections are likely laboratory contaminants and are not considered 

significant issues on site. 

Other voes detected above quantitation limits are all related to the breakdown of TeE. 

Figure 6-10 illustrates the distribution of TeE across the site. The screening criteria are 

relatively close to the detection limit for TeE, so virtually each detection is indicated as 

exceeding a criterion. The data distribution reflect the delineation of TeE source areas 

conducted through the Phase III investigation. Figure 6-11 illustrates the distribution of 

vinyl chloride exceedences. This map closely follows the TeE depiction except that there 

are several points in the plume where TeE concentrations are high enough that vinyl 

chloride was not detectable and the vinyl chloride extends significantly downgradient to 

the northwest. This downgradient extension beyond the TeE plume reflects a predictable 

biodegradation of TeE to vinyl chloride in areas where the TeE concentration has 

attenuated sufficiently to become non-toxic to the degrading organisms. 

As discussed in Section 6.1.4, three potential source areas were identified. The first area, 

farthest east, is near SWMU L but slightly to the north of its reported location. Soil and 

groundwater data collected in this area suggest that the observed contamination may have 

originated either in the subsurface near SWMU L or at the surface off site with 

subsequent subsurface migration on site. It is also possible that it may have originated as 

a spill near the truck entrance and subsequent demolition of the plant removed evidence 

of that surface impact, but the position of the highest concentrations on the uphill side of 

the truck dock ramp would suggest that the impact did not originate as a surface spill. 

The second potential source area is in the vicinity of boring TeE-15. At this location, the 

groundwater voe concentration is high (17,900 µg/L) but the soil concentration at the 

same depth interval (7 to 8 feet below grade) is higher (139,500 µg/kg) and the 

contaminant speciation suggests relatively little attenuation. This relationship suggests a 

potential source may have existed in the vicinity. As discussed in Section 6.1.4, this is a 

likely location for degreasing operations inside the facility circa 1968. 
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The third potential sonrce area, centered on boring TCE-37, is less distinct because the 

soil concentration is uot as high. However, the groundwater concentration represents a 

significant departure from the upgradient values, suggesting a potential source in the 

vicinity. As discussed in Section 6.1.4, the proximity of this sample location to the former 

cyanide treatment system suggests an origin within that system. 

The extent of VOC impact in the vicinity of these potential TCE source areas is suggested 

by the Phase III data because of the sharp definition of the high-concentration areas. The 

areas projected to exceed 10,000 µg/L cover less than 0.1 acre. It appears likely that the 

100 µg/L impact area covers approximately 2.4 acres. The extent of impact beyond 100 

µg/L is bounded only by the lack of VOC detections to the northwest at SWMUs A and E 

and to the north by the lack of detections in the background wells. 

6.3.3 PCBs 

Figure 6-12 illustrates the distribution of PCB concentrations exceeding the genenc 

screening criteria across the site. The data indicate detections of the PCB Aroclor 1248 in 

MW-C3 (0.098 mg/L) and MW-J4 (0.0012 mg/L). MW-C3, along with the adjacent 

MW-Cl, contained a measurable thickness of LNAPL. The LNAPL was sampled during 

Phase III and found to consist of weathered kerosene with a high concentration ( 630 

mg/L) of PCBs (Section 5.6.1). 

The occurrence of PCBs in the MW-C wells and the nearby MW-J4 suggests the potential 

presence of PCBs associated with free-product kerosene elsewhere on site. Currently, the 

available data indicate the presence of free-product kerosene near SWMU C and possibly 

near SWMUs E and K. The vicinity of SWMU E has been extensively investigated 

without any evidence of LNAPL except as noted in the closure of SWMU A. The SWMU 

K included a former kerosene storage tanks and at least one push-probe boring drilled for 

the Phase III TCE investigation identified an oily horizon in the subsurface. 

Delineation of LNAPL remains as a significant characterization requirement for the 

CMS. 
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6.3.4 Cyanide 

Figure 6-13 illustrates the distribution of cyanide detections exceeding generic screening 

criteria. The data suggest a distribution stretching between SWMU C and SWMU F along 

the western side of the site. The pattern suggest the downgradient migration of cyanide in 

the aquifer originating near the newer cyanide treatment system (SWMU J). 

6.4 SURFACEWATERCHARACTER 

Surface water samples were collected from the Red Cedar River only during the Phase I 

RFI from five sampling stations. The samples showed only very low levels of 

contaminants. The analytical results for the surface water samples are summarized in 

Table 5-17. 

The results of the Phase I RF! surface water sampling did not indicate any contamination 

apparently originating from the site. This finding is consistent with surface water 

sampling performed as part of the RCRA GWQA program. Quarterly sampling at an 

upstream and downstream station have shown no impact from the site. Following the 

submittal of the Phase Il RFI report in 1994, MDNR agreed to reduce the frequency of 

sampling from quarterly to annually. 

As mentioned earlier in Section 4.0, the Red Cedar River has been the subject of 

numerous biological surveys by the Surface Water Quality Division of MDNR, the most 

recent of which was performed during June 24-28, 1991, and reported in January, 1992. 

(see copy in Appendix 0). The findings of that survey are relevant to the RFI, as one 

objective of the MDNR study was to assess the "recovery" of the Red Cedar River from 

past discharges from the former Hoover Ball and Bearing plant. The performance of the 

study at the same time as the Phase I, and common sampling stations with the Phase II 

field program make it well suited to be considered in the RFI. 
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6.5 SEDIMENT CHARACTER 

The nature and extent of impact to sediments in the Red Cedar River and onsite ditches 

was evaluated through testing conducted in all three phases of RFI. However, sediment is 

a dynamic media, migrating downstream or being covered by ongoing deposition. 

Consequently, the most recent data were regarded as the most representative 

characterization of sediment conditions. Accordingly Tables 6-8 and 6-9 summarize the 

results of Phase Ill RFI sediment sampling results to illustrate the distribution of 

contaminants and to help screen against potential quality criteria. Phase Il data for 

upgradient locations were added to the analysis to help reinforce the characterization of 

background conditions relative to onsite and downstream. 

6.5.l Screening Criteria 

The first criteria against which the data on Table 6-8 are screened are the sediment 

Ecological Data Quality Levels (EDQLs) published by the U.S. EPA. Values exceeding 

their respective EDQLs are highlighted with a surrounding box outline. These criteria are 

generally conservative in their concentration as evidenced by numerous compounds 

exceeding the criteria in upstream samples on the Red Cedar River. In particular, several 

SVOCs are present upstream at concentrations above the criteria, as is arsenic and one 

detection each of cadmium and dissociable cyanide. 

Because of the potential for background concentrations to significantly impact 

downstream samples, the background values were assembled and a limit of influence was 

approximated for a second screening criteria. The selected limit was derived as the 95 

percent upper confidence limit (95% UCL) statistic based on the 11 upstream sample 

values available. The 95% UCL statistic represents the number below which the mean of 

95 percent of similar sample populations will fall. This is not a statistic designed to test 

individual sample values but it is commonly used in that manner by regulatory agencies 

as a conservative screen for downstream data. The calculation involved the use of ½ 

detection limit values in place of non-detect values except in the case of SVOC non

detects for two samples that had significantly elevated detection limits (SE/RC-13/1 and 

SE/RC-13/2). 
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The 95% UCL statistic requires that the background or upstream data have a statistically 

normal distribution. When this condition is satisfied, only gross outliers in the 

background data set will exceed the limit. Table 6-8 shows that multiple detections of 

SVOCs, arsenic, chromium, lead, and selenium in upstream samples fail their own 95% 

UCLs. These failures reflect the non-normal distribution of those data (SVOCs and 

selenium have too many non-detect values and the arsenic and lead have high standard 

deviation values, indicating non-normal distribution) and suggest that screening of 

downstream samples with these limits should be regarded as likely to be overly 

conservative. All downstream and ditch samples exceeding the background 95% UCL are 

highlighted on Table 6-9 with a gray fill. 

Because of the conservative nature of the first two screening criteria, a third criteria was 

used. This third criteria was the maximum detected upstream sample. Table 6-9 

highlights values exceeding this criteria as bold text values. It should be noted that the 

95% UCL for a parameter may exceed the maximum upstream value because of the 

handling of non-detect values as½ detection limits in the UCL calculation. 

6.5.2 Screening Results 

6.5.2.1 Upstream Conditions 

Upstream conditions detailed on Table 6-8 highlight the presence of concentrations 

exceeding the first screening criteria (EDQLs) for most of the detected SVOCs, arsenic, 

cadmium and cyanide. 

The presence of the detected SVOCs in the background is not unexpected because of the 

nature of the upstream setting. The detected SVOCs are all polynuclear aromatic 

hydrocarbons (P AHs) commonly found in asphaltic materials used in roadways and other 

construction materials. These compounds are commonly found in sediment samples 

collected downstream from bridges and roadways, which are increasingly present in the 

upstream drainage basin. P AHs may be particularly elevated downstream of railroad 

bridges because of the use of creosote and other PAH-rich oils in the preservation of 
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railroad ties. The upstream samples used in this screening exercise do not include any 

downstream from the railroad bridge that crosses the Red Cedar River at the upstream 

end of the site. 

Other upstream sediment quality concerns may include metals compounds (such as 

arsenates) used in the control of plant and insect growth, particularly along railroads and 

waterways. There were no detections of PCBs, but there were a few low detections of 

cyanide in upstream samples. 

6.5.2.2 South Ditch 

Analytical results for south ditch samples are summarized and with highlighted screening 

criteria on Table 6-9. 

SVOCs were detected in three south ditch sediment samples at very low concentrations. 

Several of the detections exceed the EDQL screening but none exceed either the 95% 

UCL or maximum upstream criteria. This suggests that there is no significant impact 

from SVOCs in the south ditch. 

Several metals detections in the south ditch samples exceeded all three screening criteria. 

Arsenic was elevated in one of five samples but only at a concentration of 40.1 mg/kg, 

which could easily be representative of background conditions because it is less than 5 

mg/kg above the maximum upstream value. Chromium was elevated more than one order 

of magnitude over background in four of five samples, suggesting impact from the site. 

Lead exceeded the screening criteria in two of five samples but at concentrations that are 

still relatively low (40.8 and 58.8 mg/kg versus the EDQL of 31 mg/kg). Mercury 

exceeded the three criteria in one of five samples. 

PCBs (Aroclor 1248 and 1260) were detected m four of five south ditch sediment 

samples. Concentrations exceeded 1,000 µg/kg (I mg/kg) in three of the five samples 

with a maximum total PCB concentration of 13,500 µg/kg in sample SE/SD-5/1. 
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Cyanide was detected in sample SE/SD-5/1 at a concentration of 1.8 mg/kg, exceeding 

the three screening criteria. 

One of the five sediment samples from the south ditch (SE/SD-6/2) was collected from 

below the surface at a depth of approximately 6 to 12 inches. This sample had the highest 

arsenic concentration, but otherwise represented the lowest concentration of every other 

tested parameter. This relationship indicates that the extent of impact at location number 

6 (furthest upstream in the ditch) does not extend below the upper 6 inches of material. 

The upper material consisted of relatively fine soil in and on top of a soft mat of old plant 

matter and sediment that is as much as 2 feet thick. This profile is consistent at most of 

the other sampling points, suggesting that impact to the south ditch sediments may be 

relatively shallow in extent. 

6.5.2.3 Red Cedar River Adjacent to Facility 

Analytical results for river sediment samples collected adjacent to the facility are 

summarized with highlighted screening criteria on Table 6-9. 

Ten river bed (SE designated) and river bank (SO designated) sediment samples 

(including duplicate samples and samples from multiple depths) were collected at three 

locations adjacent to the site. All samples collected downstream from the north ditch were 

regarded as downstream from the facility. 

Detected SVOC concentrations in samples from adjacent to the facility were all below the 

upstream 95% UCL and the upstream maximum with the exception of SO/RC-21. This 

sample was collected adjacent to SWMU F and has no particular characteristic to suggest 

why its SVOC concentrations were higher, except that it was collected from the very soft, 

low-energy environment sediment accumulated on the east bank of the river. It is notable 

that SO/RC-22Afl and the samples from location #23, which were specifically collected 

to characterize an oily discharge to the stream, contained no significant SVOC 

concentrations. 
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Table 6-9 indicates that a few of the metals detections exceeded the screening criteria, but 

careful review suggests that the significance of these detections is very limited. 

Specifically: arsenic was elevated in SO/RC-22/1 but not above the maximum upstream 

value; barium was elevated above background in one sample but there is no EDQL 

because it is not a significant ecological quality indicator; chromium was elevated above 

all three criteria in two samples, but at values that may easily fall within the statistical 

distribution of background conditions (given the non-normal distribution of the upstream 

data); and lead was detected above background in one sample but did not exceed the 

EDQL. 

PCBs were detected in four of 10 samples (two from different depth intervals at location 

22A). Three of the four detections exceed EDQLs. There is no clear pattern to the 

detections except that the location # 23 samples were all free of detections. 

Cyanide was detected in five of 10 samples. Total values ranged as high as 13.7 mg/kg in 

SE/RC-22N2, which had a dissociable cyanide concentration of 1.4 mg/kg. 

6.5.2.4 Red Cedar River Downstream of Facility 

Analytical results for river sediment samples collected downstream from the facility are 

summarized and with highlighted screening criteria on Table 6-9. 

Fifteen river bed (SE designated) and river bank (SO designated) sediment samples 

(including duplicate samples and samples from multiple depths) were collected at eight 

locations classified as downstream from the north ditch. The first two locations (21 and 

20) are adjacent to portions of the facility property that did not have any manufacturing or 

waste handling operations and are therefore considered with the downstream offsite 

locations. All locations past number 20 were also downstream of the Grand River Avenue 

bridge and all locations downstream from number 16 are downstream of the municipal 

sewage disposal plant discharge. 
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SVOC detections do not appear to be significant until location number 19 just past the 

Grand River Avenue bridge. Beyond location number 19, the detections decrease m 

number and concentration suggesting potential influence from the bridge and roadway. 

Metals concentrations also appear to be relatively low until location number 19, where 

chromium exceeds the three criteria in the 6 to 12-inch sample. The value at SE/RC-19/2 

(45.8 mg/kg) is relatively low and could be part of the background popnlation under a 

more appropriate statistic. In contrast, the 404 mg/kg detected in SE/RC-17 /1 is clearly 

above background concentrations. Chromium concentration is again low downstream 

from location number 17 but is potentially elevated again at the last sampling location, 

14, located furthest downstream from the site. 

PCBs were detected above screening criteria in five samples at four locations. Values 

range as high as 310 µg/kg (0.31 mg/kg) in SE/RC-17/1 where the chromium 

concentration was also the highest. 

Cyanide concentrations were highest downstream from the municipal wastewater 

treatment plant at locations 16 and 15. These detections included dissociable cyanide 

above the screening criteria. 

6.5.3 Phase U Versus Phase HI Data 

Review of the Phase ll sediment data in comparison to Phase Ill was conducted prior to 

screening of the Phase Ill data. At locations where Phase III locations closely 

approximated those of the Phase II, Phase Ill results were generally lower suggesting that 

the Phase II data may no longer adequately characterize site conditions. Consequently, 

the screening level evaluation of sediment data used the Phase II data only for 

characterization of upstream conditions. 

6.6 INTERIM MEASURES AND CORRECTIVE MEASURES STUDY 

Interim measures were conducted in the form of closure of SWMUs F, G, H, and I; the 

removal of buried drums from the buried container area near SWMU B; and the 
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stabilization of oil seepage to the Red Cedar River via two old tile pipes. The locations of 

the interim measures are identified on Figure 6-14. In the closed areas, soils were 

removed to various depths (as indicated on the figure) until the underlying materials were 

tested to meet background metals criteria. As such, those areas will like! y not have a 

significant impact on the CMS and the final remedy. 

The nature and extent of impact to the environment from site-related contaminants has 

largely been defined by the RFI activities conducted to date. Phase II activities provided a 

detailed resolution of the extent of metals and organics in soil through the grid boring 

program. The extent of groundwater impact on site and off was identified in two 

vertically separated aquifers through Phase II activities and updated through Phase III 

sampling of selected wells. The nature and extent of TCE impact to soil and groundwater 

was evaluated through testing of 18 soil and 36 groundwater samples within the TCE 

investigation area. The nature and extent of impact to sediment on and off site was 

evaluated through collection of samples from the south ditch and the Red Cedar River 

during the Phase III investigation. 

Remaining data gaps are limited to issues pertaining to TCE impact, the extent of LNAPL 

(kerosene and by association PCBs), and sediment character. 

• TCE impact diminishes in offsite directions and is not expected persist at 
significant concentrations because of its demonstrated attenuation away from 
source areas. 

LNAPL delineation between SWMUs Kand E remains as a significant task to be 
conducted. 

Sediment characterization conducted through Phase III suggests that impact 
adjacent to the site is significantly reduced and that the impact downstream is 
potentially complicated by offsite influences such as the intervening roadways and 
municipal sewage treatment facility. 

These data gaps are not expected have a significant impact on the design of corrective 

measures. As a consequence, further work to fill data gaps is proposed to be addressed as 

a part of the CMS. JCI proposes to enter a new Consent Order for the CMS and 

corrective measures, and anticipates closing out the 1988 Consent Order. 

Johnson Controls 
20209-020-121 

6-19 10/04/01 



Parameter 

Volatiles (µg/kg) 

Acetone (App IX) 

Acrolein 

Acrylonitrile 

2-Butanone (MEK) (App. IX) 

Chlorobenzene 

Chlorofonn 

1,2-Dichloroethene (total) 

1,4-Dioxane (App IX) 

Methylene Chloride 

Trichloroethene 

Toluene (App IX) 

Semivolatiles (µglkg) 

1,2-Dichlorobenzene 

Naphthalene 

Fluorene 

Di-n-butyl phthalate 

bis(2-Ethylhexyl)Phthalate 

2-Methylnaphthalene (App IX) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylaminc 

Dioxins/Furans (ng/g) 

Pcstiddes/PCBs (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

See footnotes on page 8-8 

Johnson Controls 
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Screening Criteria - PRGs 
Residental Industrial DAF1 

1,600,000 6,200,000 800 
100 340 
210 510 

7,300,000 28,000,000 
150,000 540,000 70 

240 520 30 

44,000 220,000 
8,900 21,000 1 
2,800 6,100 3 

520,000 520,000 600 

370,000 370,000 900 
56,000 190,000 4,000 

2,600,000 33,000,000 28,000 
6,100,000 88,000,000 270,000 

35,000 180,000 

9.5 48 
99,000 500,000 60 

220 1,000 
220 1,000 
220 1,000 

TABLE 6-1 

SUMMARY OF SOIL SAMPLE ANALYSES - PHASE I RFI 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS - FOWLERVILLE 

Subsurface Soil Samele I.D. !]eeth2 feet) 
SO/B-7/2 SO/B-7/5 

Method SO/B-1/l SO/B-1/4 SO/B-2/1 SO/B-2/5 SO/B-3/2 (Dup/SO/B-3/2) SO/B-3/5 (Dup SO/B/3-5) SO/B-4/1 SO/B-4/2-3 
No. (0 - 1.5) (4.5-6) (O • 1.5) (6 • 7.5) (1.5 - 3) (1.5 - 3) (6 • 7.5) (6-7.5) (0 • 3) (3- 6) 

8240 

NR NR 1,300 220J 6601 NR NR 

NR NR NR NR NR NR NR NR NR 

1,600 J 86 
NR NR NR NR NR NR NR NR NR 

2.9BJ JOB 2.5 BJ 5.2BJ 

I 2,8001 I 14 1.61 
NR NR NR NR NR NR NR NR NR 

8270 

83 J 

5801 

2401 

1,300 11m~to;ililll\liil 680 7,800 9,400 3,600 25,000 650 30,000 
NR NR NR NR NR NR NR NR NR 

8280 NR NR NR NR NR NR NR NR NR 

8080 

l.r~111i!li,t):tilil1!111i]IDlililllml1lt~m1si'iii!'III 1111,1~vn1f1lil11ffl,Jillllii:2aw11 160 li!HN~a!ff2-®Jilltni~lNU18~111ititf0.7dWJill;J 89 
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Parameter 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Copper 

Nickel 

Zinc 

Metals (Appendix IX) (mg/kg) 

Antimony 

Beryllium 

Cobalt 

Thallium 

Tin 

Vanadium 

Herbicides (µg/kg) 

2,4-D (App IX) 

Extractable Petroleum 

Hydrocarbons (mg/kg) 

Total Chromatographable Organics 

Others (mg/kg) 

Cyanide 

Sulfide, Total (App IX) 

See footnotes on page 8-8 

Johnson Controls 
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Screening Criteria. PRGs Method 
Residental Industrial DAFl No. 

0.39 2.7 I 7060 
5,400 100,000 82 6010 

37 810 0.4 6010 
210 450 2 6010 
400 750 7421 
390 10,000 0.3 7740 
390 10,000 2 6010 

2,900 76,000 6010 
1,600 41,000 7 6010 

23,000 100,000 620 6010 

31 820 0.3 6010 
150 2,200 3 6010 

4,700 100,000 6010 
5.2 130 7841 

47,000 100,000 6010 
550 14,000 300 6010 

8150 

GC/FID 

II 35 9010/9012 

376.2 Mod. 

TABLE 6-1 (Continued) 

Subsurface Soil Samf!le J.D. Q;!ceth! feetl 
SO/B-7/2 SO/B-7/5 

SO/B-1/1 SO/B-1/4 SO/B-2/1 SO/B-2/5 SO/B-3/2 (Dup/SO/B-3/2) SO/B-3/5 (Dup SO/B/3-5) SO/B-4/1 SO/B-4/2-3 
(0 • 1.5) (4.5 - 6) (0 • 1.5) (6- 7.5) (1.5 • 3) (1.5 • 3) (6 • 7.5) (6 • 7.5) (0 • 3) (3- 6) 

[i111111~~11t11i,l!lilllfq!il1"1!i'l:fE/$1la!l,iillll1!1!21l111ij111Jl,~,2~JJ!l~!!illlllllil'iJ!lill!li!lill!llf!1!fllf~lll!l'.~llllll1&11rif!!,r1~llli¥!E1llvl!ll~~illl«ll,flil~'6,,ll!ll!,j 
20.6 1,040 85,9 35 57.7 98.3 27.8 18.5 44.5 42.9 

0.37 J 

I 218 lll!lt~/li1i1Jiil,!li!~m'lllll IOI I 15.4 I 24.5 I 13.1 I 12.1 1,m;1ritm~10>trfilittl 20 
7.1 181 31.5 9.7 6.5 8 5.2 4.7 128 4.4 

6.8 

6.1 J 
182 68,800 202 213 60.6 14.7 21.9 83 897 156 
122 28,700 538 290 43.9 32.4 20.7 38.5 431 252 
256 15,200 332 220 35.9 42.2 49.1 34.3 688 61.7 

NR I 329 I NR NR NR NR NR NR NR NR 
NR NR NR NR NR NR NR NR NR 
NR NR NR NR NR NR NR NR NR 
NR 4.8 J NR NR NR NR NR NR NR NR 
NR NR NR NR NR NR NR NR NR 
NR NR NR NR NR NR NR NR NR 

NR 400 NR NR NR NR NR NR NR NR 

380(3) NR 120(3) 30! 1400(2) 1,900(1) 1600(1) l,300t 250(3) 290(2) 

4.4 l!aill!tl!$i!nn11r,1 2.2 6.3 l',1\RtliWt7iZffi:j 
NR NR NR NR NR NR NR NR NR 
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Parnmclcr 

Metals (mg/kg) 
Volatiles (µg/kg) 

Acetone (App IX) 

Acrolein 

Acrylonitrile 

2-Butanone (MEK) (App. IX) 

Chlorobenzene 

Chloroform 

1,2-Dichloroethene (total) 

1,4-Dioxane (App IX) 

Methylene Chloride 

Trichloroethene 

Toluene (App IX) 

Semivolatiles (µg/kg) 

1,2-Dichlorobenzene 

Naphthalene 

Fluorene 

Di-n-butyl phthalate 

bis(2-Ethylhexyl)Phthalate 

2-Methylnaphthalene (App IX) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Dioxins/Furans (ng/g) 

Pesticidcs/PCBs (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

See footnotes on page 8-8 

Johnson Controls 
20209-020- J 2 l 

Screening Criteria - PRGs Method 
Residental Industrial DAFI No. 

8240 

1,600,000 6,200,000 800 
100 340 
210 510 

7,300,000 28,000,000 
150,000 540,000 70 

240 520 30 

44,000 220,000 
8,900 210,000 1 
2,800 6,100 3 

520,000 520,000 600 

8270 

370,000 370,000 900 
56,000 190,000 4,000 

2,600,000 33,000,000 28,000 
6,100,000 88,000,000 270,000 

35,000 180,000 

9.5 48 
99,000 500,000 60 

8280 

8080 

220 1,000 
220 1,000 
220 1,000 

TABLE 6-1 (Continued) 

Subsurface Soil Samele I.D, {Deeth1 feeQ 
SO/C-3/2 SO/C-3/5 

SO/ll-5/1 SO/B-5/2-3 SO/B-6/1 SO/B-6/2-3 SOIC-tn SO/C-1/5 SO/C-2/2 (Dup/SO/C-212) SOIC-215 (Dup/SO/C-2/5) 

(0 - 3) (3 - 6) (0- 3) (3 • 6) (1.5 -3) (6 • 7.) (1.5-3) (1.5 - 3) (6 - 7.5) (6-7.5) 

NR NR NR NR 7,400 B NR NR 5,900 BJ 

1,11~1!1\'&l:11.t,II 
NR NR NR NR NR 1,500 J NR NR NR NR 

3.8 J 

NR NR NR NR NR 14,000} NR NR NR NR 
3,J BJ 4.4B1 2.8BJ 4.1 BJ 3.3 BJ 5.7 BJ 4.4BJ 

NR NR NR NR NR NR NR NR NR 

40 J 

200! 12,000 J 21,000 240 J 22,000J 910 1,300 23,000 J 

NR NR NR NR NR 69,000 NR NR NR NR 

4,000] 

NR NR NR NR NR NR NR NR NR 

llO 48 1-.~11111fi11%1tili!lf,ffiln~,1~11&l[,lii!ts1!1/iQrrri,1.11r~~11~,ootli1lllllil 
54 
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Parameter 

Metals (mg/kg) 

Arsenic 
Barillm 
Cadmium 
Chromium 

Lead 

Selenium 
Silver 

Copper 

Nickel 
Zinc 

Metals (Appendix IX) (mg/kg) 
Antimony 
Beryllium 

Cobalt 

Thallium 
Tin 
Vanadium 

Herbicides (µglkg) 
2,4-D (App IX) 

Extractable Petroleum 

Hydrocarbons (mg/kg) 

Total Chromatographable Organics 

Others (mg/kg) 
Cyanide 
Sulfide, Total (App IX) 

See footnotes on page 8-8 

Johnson Controls 
20209-020-121 

Screening Criteria - PRGs 
Residental Industrial DAFI 

0.39 2.7 I 
5,400 100,000 82 

37 810 0.4 
210 450 2 
400 750 
390 10,000 0.3 
390 10,000 2 

2,900 76,000 
1,600 41,000 7 

23,000 100,000 620 

31 820 0.3 
150 2,200 3 

4,700 100,000 
5.2 130 

47,000 100,000 

550 14,000 300 

11 35 

TABLE 6-1 (Continued) 

Method SO/B-5/1 SO/B-5/2-3 SO/B-6/1 
No. (0 - 3) (3 • 6) (0 - 3) 

7060 H;lali!~il!R!ll!fillllffl;iil;4l:41il 2 
6010 24.9 24.4 10.9 
6010 
6010 I 222 l1•J?Jiffillillt! 11.5 
7421 15.7 9.4 3.8 
7740 1.4 

6010 

6010 235 605 23.4 
6010 170 400 19.2 
6010 97.l 484 40 

6010 NR NR NR 
6010 NR NR NR 
6010 NR NR NR 
7841 NR NR NR 
6010 NR NR NR 
6010 NR NR NR 

8150 

NR NR NR 

GCIFID 

61(3) 1400(1) 15! 

9010/9012 0.58 l:hl¥lil~J~•l 1.5 
376.2Mod. NR NR NR 

Page4of8 

Subsurface Soil Samele I.D. {Qeeth1 feetl 
SO/C-3/2 SO/C-3/5 

SO/B-6/2-3 SO/C-1/2 SOIC-115 SO/C-2/2 (Dup/SO/C-2/2) SO/C-2/5 (Dup/SO/C-215) 
(3 • 6) (1.5 · 3) (6 • 7.) (1.5 • 3) (1.5 • 3) (6. 7.5) (6. 7.5) 

I 2.6 I 1.9 I 1.4 liliJffl;;llJ4llllllj 1.6 l-ifllliW:2!$t1lTili l'lf?'.~flf!lllf{¼F8':lf&~f1~lj 
11.9 13.5 7.9 38.2 25.2 46.7 121 

0.37 J 0.6 
27.1 11.9 5.3 148 92.8 I 321 I ,G!IBTT!lWUi£s1,0Wititfilfst! 

4 4.2 2.6 89.5 3.8 15.4 45.2 

0.3 J 0.26 J 
23.6 20.8 683 218 150 558 2,390 
11.3 11 6.2 219 283 256 I 2,830 

28 48.9 30.5 638 388 447 2,260 

NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR 1.9 NR NR NR NR 
NR NR 0.93 J NR NR NR NR 
NR NR NR NR NR NR 
NR NR 6.3 NR NR NR NR 

NR NR NR NR NR NR 

l,600([) 201 NR 230! 190! 23,000t 21,000t 

lit'llti!!l~lillil 0.84 I 12 I 1.4 I 30.6 I 7.8 
NR NR 1.6 NR NR NR NR 

10/04/01 



Parameter 

Metals (mg/kg) 
Volatiles (µg/kg) 

Acetone (App IX) 

Acrolein 

Acrylonitrile 

2-Butanone (MEK) (App. IX) 

Chlorobenzene 

Chloroform 

1,2-Dichloroethene (total) 

1,4-Dioxane (App IX) 

Methylene Chloride 

Trichloroethene 

Toluene (App IX) 

Semivolatiles (µg/kg) 

1,2-DicWorobenzene 

Naphthalene 

Fluorene 

Di-n-butyl phthalate 

bis(2-Ethylhexyl)Phthalate 

2-Methylnaphthalene (App lX) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Dioxins.!Furans (ng/g) 

Pesticides/PCBs (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

See footnotes on page 8-8 

Johnson Controls 
20209-020-121 

Screening Criteria. PRGs Method SO/E-1/1 
Residental Industrial DAF 1 No. (0 - 1.5) 

8240 
1,600,000 6,200,000 800 NR 

100 340 
210 510 

7,300,000 28,000,000 NR 
150,000 540,000 70 

240 520 30 

44,000 220,000 NR 
8,900 210,000 1 4.4BJ 
2,800 6,100 3 

520,000 520,000 600 NR 

8270 
370,000 370,000 900 
56.000 190,000 4.000 

2,600.000 33,000,000 28,000 
6,100,000 88,000.000 270,000 

35,000 180,000 1401 

NR 
9.5 48 

99,000 500,000 60 

8280 NR 

8080 
220 1,000 I 970 I 
220 1,000 
220 1,000 

TABLE 6-1 (Continued) 

Subsurface Soil Samele I.D. Q2eeth, feet} 
SO/J-3/1 SO/J-3/4 

SO/E-1/4 SO/E-1/4* SO/E-2/1 SO/E-2/4 SO/J-1/1 (Dup/SO/J-1/1) SO/J-1/4 (Dup/SO/J-1/4) S0/J-2/1 
(4.5 - 6) (4.5 • 6) (0 • 1.5) (4.5 - 6) (0. 1.5) (O • 1.5) (4.5 - 6) (4.5-6) (O • 1.5) 

NR 12 B NR NR NR NR 6.3 BJ 
5.0 J 

NR NR NR NR NR NR NR 
2.8 J 

NR NR NR NR NR NR NR 
6.2B 3.41 2.2BJ 3.2 BJ 4.lJ 6.5B 3.8J 3.1 BJ 5.4J 

NR 1.8 J NR NR NR NR NR NR 

48 J 

461 
480 260 J 110 J 580 270 J 1301 60 J 
NR NR NR NR NR NR NR 87 J 

NR NR NR NR NR NR NR 

750 I 190 lillffl\f~llll~li!lll!!(!Gil!!lill!:'lllffl!!lllj-lll!f~lllllllllll 260 

~ 
110 J 
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Parameter 

Metals (mg/kg) 

Arsenic 
Barium 

Cadmium 

Chromium 

Lead 
Selenium 
Silver 
Copper 
Nickel 

Zinc 

Metals (Appendix IX) (mg/kg) 

Antimony 

Beryllium 

Cobalt 
Thallium 

Tin 
Vanadium 

Herbicides (µg/kg) 
2,4-D (App IX) 

Extractable Petroleum 
Hydrocarbons (mg/kg) 

Total Chromatographablc Organics 

Others (mg/kg) 
Cyanide 
Sulfide, Total (App IX) 

See footnotes on page 8-8 

Johnson Controls 
20209-020- l 2 l 

Screening Criteria" PRGs Method 

Rcsidcntal Industrial DAFI No. 

0.39 2.7 1 7060 
5,400 100,000 82 6010 

37 810 0.4 6010 

210 450 2 6010 

400 750 7421 
390 10,000 0.3 7740 
390 10,000 2 6010 

2,900 76,000 6010 
1,600 41,000 7 6010 

23,000 100,000 620 6010 

31 820 0.3 6010 

150 2,200 3 6010 
4,700 100,000 6010 

5.2 130 7841 
47,000 100,000 6010 

550 14,000 300 6010 

8150 

GC/FID 

11 35 9010/9012 

376.2 Mod. 

TABLE 6·1 (Continued) 

Subsurface Soil Samele I.D. {Qeeth 2 feet1 
SO/J-3/1 SO/J-3/4 

SO/E-1/1 SO/E·l/4 SO/E·l/4* SQJE.2/1 SQJE.2f4 SO/J.t/1 (Dup/SO/J·l/1) SO/J-1/4 (Dup/SO/J.I/4) SO/J-2/1 

(0 • 1.5) (4.5 - 6) (4.5 - 6) (0 - 1.5) (4.5 • 6) (0 • 1.5) (0 • 1.5) (4,5- 6) (4.5 · 6) (0· 1.5) 

!111nm1111l:11;1m1j:lB!IU!!JJ:il/mfiN!!t1~m01~1f)11~~~:IA!~~:w1mtuw~~Miffi~.V}ffliD3:llft1ml1JJm[ffl!1l$!~1ili~t\fcill!irliRVI 1.3 j;BMHlft'.iil?h,1SitrtiJ~m<-!m?1111Jf:tlmnNI 
64.5 37.4 22.8 30.5 30.8 45.4 50.4 10.9 46.4 47.9 

0.49/ 0.63 

107 67.9 27.3 53.9 51 28.7 36.2 5.2 11.1 101 
9.9 6.3 2.8 6.9 8.4 8.4 6.8 2.6 15.6 5.5 J 

0.65 J 
270 126 91.3 105 112 74 107 17.9 17.3 180 

48.7 50.6 28.7 47 40.4 32.2 29.4 5 7.7 89.2 

334 359 128 391 257 228 261 27.8 31.4 484 

NR NR NR NR NR NR NR NR 
NR NR NR NR NR NR NR NR 0.22 

NR NR 1.9 NR NR NR NR NR NR 2.7 

NR NR NR NR NR NR NR NR 
NR NR NR NR NR NR NR NR 9.4 

NR NR 7.9 NR NR NR NR NR NR 12.3 

NR NR NR NR NR NR NR NR 

61(3) 2601 NR 691 84(1) 55(3) 51! 40! 281 NR 

3.6 2.2 1.4 1.1 
NR NR NR NR NR NR NR NR 

Page 6 of 8 10/04/0! 



Parameter 

Metals (mg/kg) 
Volatiles (µg/kg) 

Acetone (App IX) 

Acrolein 

Acrylonitrile 

2-Butanone (MEK) (App. IX) 

Chlorobenzene 

Chlorofonn 

1,2-Dichloroethene (total) 

1,4-Dioxane (App IX) 

Methylene Chloride 

Trichloroethene 

Toluene (App IX) 

Scmivolatiles (µg/kg) 

1,2-Dichlorobenzene 

Naphthalene 

Fluorene 

Di-n-butyl phthalate 

bis(2-Ethylhexyl)Phthalate 

2-Methylnaphthalene (App IX) 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Dioxins/Furans (ng/g) 

Pesticidcs/PCBs (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

See footnotes on page 8-8 

Johnson Controls 
20209-020-121 

Screening Criteria· PRGs Method 
Residental Industrial DAFl No. 

8240 
1.600.000 6.200.000 800 

100 340 
210 510 

7.300.000 28.000.000 
150,000 540,000 70 

240 520 30 

44,000 220,000 
8,900 210,000 1 
2,800 6,100 3 

520.000 520,000 600 

8270 

370,000 370,000 900 
56,000 190,000 4,000 

2,600,000 33,000,000 28,000 
6,100,000 88,000,000 270,000 

35,000 180,000 

9.5 48 
99,000 500,000 60 

8280 

8080 
220 1,000 
220 1,000 
220 1,000 

TABLE 6-1 (Continued) 

Subsurface Soil SamEle I.D. (Deeth, feet) 
SOIJ-114 SO/K-1/2 SO/K-1/4 SO/K-2/1 SO/K-2/3 SO/L-1/2 SO/L-1/4 
(4.5 - 6) (1.5 • 3) (4.5 • 6) (0-1.5) (3 - 4.5) (1.5 - 3) (4.5 - 6) 

NR NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 

NR NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 

NR NR NR NR NR NR NR 
3.3 BJ NR NR NR NR NR NR 

NR NR NR NR NR NR 
NR NR NR NR NR NR NR 

NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 

I 
41 J 

I 
NR NR NR NR NR NR 

150 J NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 

NR NR NR NR NR NR NR 

NR NR NR NR NR NR 
NR NR NR NR NR NR 
NR NR NR NR NR NR 

Page7 of8 10/04/0l 



TABLE 6-17 (Continued) 

Parameter Subsurface Soil Samele I.D. (Deeth, feet) 
Screening Criteria - PRGs Method SO/J-2/4 SO/K-1/2 SO/K-1/4 

Rcsidental Industrial DAFl No. (4.5 • 6) (1.5. 3) (4.5 • 6) 
Metals (mg/kg) 
Arsenic 0.39 2.7 I 7060 I Jtiij~Rt~;:411~t911r1 NR NR 
Barium 5,400 100,000 82 6010 42.3 NR NR 
Cadmium 37 810 0.4 6010 NR NR 
Chromium 210 450 2 6010 68.1 NR NR 
Lend 400 750 7421 9.2 NR NR 
Selenium 390 J0,000 0.3 7740 NR NR 
Silver 390 10,000 2 6010 NR NR 
Copper 2,900 76,000 6010 150 NR NR 
Nickel 1,600 41,000 7 6010 52.l NR NR 
Zinc 23,000 100,000 620 6010 396 NR NR 

Metals (Appendix IX) (mg/kg) 

Antimony 31 820 0.3 6010 NR NR NR 
Beryllium 150 2,200 3 6010 NR NR NR 
Cobalt 4,700 100,000 60IO NR NR NR 
Thallium 5.2 130 7841 NR NR NR 
Tin 47,000 100,000 6010 NR NR NR 
Vanadium 550 14,000 300 6010 NR NR NR 

Herbicides (µg/kg) 8150 
2,4-D (App IX) NR NR NR 

Extractable Petroleum 

Hydrocarbons (mg/kg) GC/FID 
Total Chromatographable Organics 440t 16/ 5,000t 

Others (mg/kg) 
Cyanide II 35 9010/9012 1.7 NR NR 
Sulfide, Total (App IX) 376.2 Mod. NR NR NR 

PRGs = Preliminary Remedial Goals, U.S. Environmental Protection Agency (U.S. EPA), Region 9 [Residential and Industrial for soil], November 2000 

DAF I = PRG generic soil screening level {SSL) default dilution attenuation factor {OAF) concentration for the migration to groundwater pathway 
- = Not detected above minimum detection limits 

NR = Not required 

!l = Detected in method blank. 

J = Detected below the reporting limit or estimated concentration. 

Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) 
t = No reliable identification of hydrocarbon product 

(I)= Hydrocarbon product identified as Fuel Oil #2 

(3) = Hydrocarbon product identified as Fuel Oil #2 and motor oil 

"'SO/E-1/4 was resampled and analyzed for Protocol A (Appendix IX) parameters 

~collected by Dames & Moore in April - May, 1991 

!__J = Concentration above PRG Residential filljiiif!Ji!iil[iiijjilJ = Concentration above PRG Industrial 

Johnson Controls 
20209-020-121 

Bold/Italic OAF 1 SSL 

Page 8 of 8 

SO/K-2/1 SO/K-2/3 SO/L-1/2 SO/L-1/4 

(0 • 1.5) (3 - 4.5) (1.5 • 3) (4.5 - 6) 

NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 

NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 
NR NR NR NR 

NR NR NR NR 

20/ 6.8/ 5.7/ 12/ 

NR NR NR NR 
NR NR NR NR 

10/04/01 



Volatile Organic Compounds (µg/kg) 

Benzene 

Chlorobenzcne 

1, 1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

SemiYolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 

! ,2-Dichlorobenzene 

Nitrobenzene 

Naphthalene 

Dimethyl phthalate 

Acenaphthylene 

Fluorene 

Phenanthrene 

Anthracene 

F1uoranthene 

Pyrene 

Benzo (a) anthracene 

bis (2-Ethylhexyl) phthalate 

Chrysene 

Di-n-octyl phthalate 

Benzo (b) fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3-cd) pyrene 

Benzo {g,h,i) perylene 

Johnson Controls 

20209-020- i 2 l 

TABLE6-2A 

SUMMARY OF SOIL GRID BORINGS (SO/GB-1/1 - SO/GB-50/3) ANALYTICAL RESULTS, PHASE Il RFI 

JOHNSON CONTROLS, INC, 

FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Analytical Screening Criteria - PRGs 

Method No. Rcsidental Industrial DAFl SO/GB-1/3 SO/GB-2/2 SO/GB-3/2 SO/GB-4/1 SO/GB-5/1 

8240 650 1,500 2 <6.9 u NA NA NA NA 

8240 150,000 540,000 70 <6.9 u NA NA NA NA 

8240 590,000 2,100,000 1,000 <6.9 u NA NA NA NA 

8240 350 760 1 <6.9 u NA NA NA NA 
8240 <6.9 u NA NA NA NA 
8240 230,000 230,000 700 <6.9 u NA NA NA NA 

8240 8,900 21,000 1 <6 .. 9 u NA NA NA NA 

8240 5,700 19,000 3 <6.9 u NA NA NA NA 

8240 520,000 520,000 600 15 J NA NA NA NA 

8240 2,800 6,100 3 <6.9 u NA NA NA NA 

8270 3,400 8,100 100 <450 u NA NA NA NA 

8270 370,000 370,000 900 <450 u NA NA NA NA 
8270 20,000 110,000 7 <450 u NA NA NA NA 
8270 56,000 190,000 4,000 <450 u NA NA NA NA 

8270 100,000,000 100,000,000 <450 u NA NA NA NA 

8270 3,700,000 38,000,000 29,000 <450 u NA NA NA NA 

8270 2,600,000 33,000,000 28,000 <450 u NA NA NA NA 

8270 <450 u NA NA NA NA 
8270 22,000,000 I 00,000,000 590,000 <450 u NA NA NA NA 
8270 2,300,000 30,000,000 210,000 <450 u NA NA NA NA 

8270 2,300,000 54,000,000 210,000 <450 u NA NA NA NA 
8270 620 2,900 80 <450 u NA NA NA NA 

8270 35,000 180,000 <450 u NA NA NA NA 

8270 62,000 290,000 8,000 <450 u NA NA NA NA 
8270 1,200,000 10,000,000 1,000,000 <450 u NA NA NA NA 

8270 620 2,900 200 <450 u NA NA NA NA 

8270 62 290 400 <450 u NA NA NA NA 

8270 620 2,900 700 <450 u NA NA NA NA 
8270 <450 u NA NA NA NA 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 

20209-020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 

Residcntal Industrlal DAFl SO/Gll-1/3 

220 1,000 <45 u 
220 1,000 <45 u 
220 1,000 <45 u 

039 2.7 1 !lll'. •. fll.~il 
5,400 100,000 82 72.2 

37 810 0.4 <0.69 UB 
210 450 2 13.S 

2,900 76,000 20.6 B 

400 750 12.7 

23 610 <0.14 u 
1,600 41,000 7 14.8 

390 10,000 0.3 <1.4 u 
390 10,000 2 2.0 

23,000 100,000 620 57.6 B 

11 35 4.8 

16 
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SO/GB-2/2 SO/GB-3/2 SO/GB-4/1 SO/GB-5/1 

<38 u <46 u <47 u <71 u 
<38 u <46 u <47 u <71 u 
<38 u <46 u <47 u 95 

l~i~Alllj l~i\'$fiJl lilllAlififf)!l;~I Ifiltillf.ttiWi'l 
53.3 25,4 134 210 

<0.57 u <0.69 u 0.72 1.6 

12.6 8.0 54.7 506 

12.2 8.6 60.7 535 

21.5 24.2 9.9 170 

<0.11 u <0.14 u <0.14 u <0.22 u 
10.3 6.9 33.5 235 

<0.57 u <0.69 u 1.1 2.0 

<I.I u <1.4 u d.4 u <2.2 u 
47.2 31.5 66.1 429 

<0.57 <0.69 u <0.71 u I 2.0 

17 B 20 B 35 B 160 B 
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Volatile Organic Compounds (µg/kg) 

Benzene 

Chlorobenzene 

I, 1-Dichloroethane 

1,2-Dichloroethane 

l,2·Dichloroethene (total) 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 

l ,2·Dichlorobenzene 

Nitrobenzene 

Naphthalene 

Dimethyl phthalate 

Acenaphthylene 

Fluorene 

Phenanthrene 

Anthracene 

F1uoranthene 

Pyrene 

Benzo (a) anthracene 

bis (2-Ethylhexyl) phthalate 

Chrysene 

Di-n-octyl phthalate 

Benzo (b) fluoranthene 

Benzo (a) pyrene 

Indeno (1,2,3-cd) pyrenc 

Benzo (g,h,i) perylene 

Johnson Controls 

20209-020-121 

Analytical 
Method No. 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Residental Industrial DAFl SO/GB·6/1 

650 1,500 2 <8.5 u 
150,000 540,000 70 <8.5 u 
590,000 2,100,000 1,000 <8.5 u 

350 760 I <8.5 u 
<8.5 u 

230,000 230,000 700 <8.5 u 
8,900 21,000 I 6.0 J 
5,700 19,000 3 <8.5 u 

520,000 520,000 600 <8.5 u 
2,800 6,100 3 <8.5 u 

3,400 8,100 100 <5,600 u 
370,000 370,000 900 <5,600 u 
20,000 110,000 7 <5,600 u 
56,000 190,000 4,000 <5,600 u 

100,000,000 I 00,000,000 <5,600 u 
3,700,000 38,000,000 29,000 <5,600 u 
2,600,000 33,000,000 28,000 <5,600 u 

820 J 
22,000,000 100,000,000 590,000 <5,600 u 
2,300,000 30,000,000 210,000 2,400 J 
2,300,000 54,000,000 210,000 2,100 J 

620 2,900 80 I 970 Ii 
35,000 180,000 710 J 
62,000 290,000 8,000 1,600 J 

1,200,000 10,000,000 1,000,000 <5,600 u 
620 2,900 200 2,600 J 
62 290 400 '""-0:l!i'oU!~~ 1 

620 2,900 700 1,100 J 

1,500 J 

Page 3 of 20 

SO/GB-7/2 SO/GB-8/1 SO/GB-9/1 SO/GB·l0/1 

NA NA <1.0 u NA 
NA NA <1.0 u NA 
NA NA <7.0 u NA 
NA NA <7.0 u NA 
NA NA <7.0 u NA 
NA NA <1.0 u NA 
NA NA 3.4 JB NA 
NA NA <7.0 u NA 
NA NA <7.0 u NA 
NA NA <7.0 u NA 

NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 
NA NA <460 u NA 

10/04/01 



Polychlorinated Diphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 
Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GCIFID 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 

Residental Industrial DAF1 SO/GB-6/1 

220 1,000 <220 u 
220 1,000 <220 u 
220 1,000 I 370 I 

0.39 2.7 1 illlll~i!/!lllirj 
5,400 100,000 82 169 

37 810 0.4 2.1 

210 450 2 I 420 I 
2,900 76,000 459 
400 750 398 
23 610 0.28 

1,600 41,000 7 210 
390 10,000 0.3 1.4 J 
390 10,000 2 2.7 

23,000 100,000 620 675 

11 35 0.91 

480 B 
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SO/GB-7/2 SO/GB-8/1 SO/GB-9/1 SO/GB-10/1 

<46 u <41 u <46 u <40 u 
<46 u <41 u <46 u <40 u 
<46 u 43 <46 u <40 u 

li!!lli!IDIIIII !i•~•~I l,lll!i!i$1s11!ll~I L2:! 
114 72.8 70.1 53.7 

I.I <0.62 u <0.70 u <0.61 u 
19,2 53.1 17.5 13.8 

445 555 21.8 16.1 

6.2 72 19.3 12.0 

<0.14 u <0.12 u <0.14 u <0.12 u 
17.1 28.9 12.5 9.6 

1.3 0.51 J 0.43 J 0.62 

u d.2 u 1.6 <l.2 u 
<1.4 u 126 77.1 53.1 

<0.69 u <0.62 u <0.70 u <0.61 u 

9.7 B 97 B 14 11 B 

10/04/0 I 



Volatile Organic Compounds (µg/kg) 

Benzene 

Chlorobenzene 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzcne 

I ,2-Dichlorobenzenc 

Nitrobenzene 

Naphthalene 

Dimethyl phthaJate 

Acenaphthylene 

Fluorene 

Phenanthrene 

Anthracene 

fluoranthene 

Pyrene 

Benzo (a) anthracene 

bis (2-Ethylhexyl) phthalate 

Chrysene 

Di-n-octyl phthalate 

Bcnzo (b) fluoranthenc 

Benzo (a) pyrene 

Indeno (l,2,3-cd) pyrene 

Benzo (g,h,i) perylene 

Johnson Controls 

20209-020-121 

Analytical 

Method No. 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Residental Industrial DA.Fl SO/GB-11/1 

650 1,500 2 NA 
150,000 540,000 70 NA 
590,000 2,100,000 1,000 NA 

350 760 I NA 
NA 

230,000 230,000 700 NA 
8,900 21,000 I NA 
5,700 19,000 3 NA 

520,000 520,000 600 NA 
2,800 6,100 3 NA 

3,400 8,100 100 NA 
370,000 370,000 900 NA 
20,000 I 10,000 7 NA 
56,000 190,000 4,000 NA 

100,000,000 100,000,000 NA 
3,700,000 38,000,000 29,000 NA 
2,600,000 33,000,000 28,000 NA 

NA 
22,000,000 100,000,000 590,000 NA 
2,300,000 30,000,000 210,000 NA 
2,300,000 54,000,000 210,000 NA 

620 2,900 80 NA 
35,000 180,000 NA 
62,000 290,000 8,000 NA 

1,200,000 10,000,000 1,000,000 NA 
620 2,900 200 NA 
62 290 400 NA 
620 2,900 700 NA 

NA 
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SO/GB-12/1 S0/GB-13/1 S0/GB-14/1 S0/GB-15/2 

<7.0 u NA NA <5.7 u 
<7.0 u NA NA <5.7 u 
<7.0 u NA NA <5.7 u 
<7.0 u NA NA <5,7 u 
<7.0 u NA NA <5.7 u 
<7.0 u NA NA <5.7 u 
<7.0 u NA NA 3.7 JB 

<7.0 u NA NA <5.7 u 
<7.0 u NA NA <5.7 u 
<7.0 u NA NA <5.7 u 

<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
<460 u NA NA <380 u 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 
Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209.020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 

Resldental Industrial DAFl SO/GB-ll/1 

220 1,000 <55 u 
220 1,000 <55 u 
220 1,000 <55 u 

0.39 2.7 l li!!i'&~l11!!il 
5,400 100,000 82 107 

37 810 0.4 <0.83 u 
210 450 2 26.2 

2,900 76,000 53.2 

400 750 26.3 

23 610 <0.17 u 
1,600 41,000 7 17.1 

390 10,000 0.3 0.62 J 

390 10,000 2 2.7 

23,000 100,000 620 112 B 

11 35 <0.83 u 

23 
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SO/GB-12/1 SO/GB-13/1 SO/GB-14/1 SO/GB-15/2 

<46 u <120 u <56 u <38 u 
<46 u 130 65 <38 u 
<46 u <120 u <56 u <38 u 

lliill!~~.-iil l•l1.la&I [B'!i1illi;J 111i11u;-i,~11f;I 
84.9 176 247 20.7 

<D.70 u 0.89 1.2 <0.57 u 
22.9 86.8 70.9 7.9 

29.3 125 173 12.7 

20.8 65.9 67.5 3.2 
<{),14 u <0.17 u <0.17 u <0.ll u 
15.6 54.7 59.0 7.7 

0.76 2.4 2.4 0.23 

l.l J 1.7 2.2 0.84 

85.6 276 141 35.6 

<D.70 u <0.87 u <0.85 u <0.57 u 

7.8 39 39 8.7 

10/0410 l 



Volatile Organic Compounds (µg/kg) 

Benzene 

Chlorobenzene 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

Ethyl benzene 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

Nitrobenzene 

Naphthalene 

Dimethyl phthalate 

Acenaphthylene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo (a) anthracene 

bis (2-Ethylhexyl) phthalate 

Chrysene 

Di-n-octyl phthalate 

Benzo (b) fluoranthene 

Benzo (a) pyrene 

lndeno (1,2,3-cd) pyrene 

Benzo (g,h,i) perylene 

Johnson Controls 

20209-020-12 l 

Analytical 

Method No. 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 

Resldental Industrial DAFl SO/GB-16/1 

650 1,500 2 NA 
150,000 540,000 70 NA 
590,000 2,100,000 1,000 NA 

350 760 1 NA 
NA 

230,000 230,000 700 NA 
8,900 21,000 1 NA 
5,700 19,000 3 NA 

520,000 520,000 600 NA 
2,800 6,100 3 NA 

3,400 8,100 100 NA 
370,000 370,000 900 NA 
20,000 110,000 7 NA 
56,000 190,000 4,000 NA 

I 00,000,000 100,000,000 NA 
3,700,000 38,000,000 29,000 NA 
2,600,000 33,000,000 28,000 NA 

NA 
22,000,000 100,000,000 590,000 NA 
2,300,000 30,000,000 210,000 NA 
2,300,000 54,000,000 210,000 NA 

620 2,900 80 NA 
35,000 180,000 NA 
62,000 290,000 8,000 NA 

1,200,000 10,000,000 1,000,000 NA 
620 2,900 200 NA 
62 290 400 NA 

620 2,900 700 NA 
NA 
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SO/GB-17/1 S0/GB-18/3 SO/GB-19/3 SO/GB-20/1 

NA <6.l u NA NA 
NA <6.l u NA NA 
NA <6.l u NA NA 
NA <6.1 u NA NA 
NA <6.1 u NA NA 
NA <6.1 u NA NA 
NA 3,5 lB NA NA 
NA <6.1 u NA NA 
NA <6.1 u NA NA 
NA <6.1 u NA NA 

NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
NA <410 u NA NA 
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Polychlorinatcd Biphcnyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020- l 21 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Rcsidental Industrial DAFl SO/GB-16/1 

220 1,000 <110 u 
220 1,000 150 

220 1,000 <110 u 

0.39 2.7 1 l111fflltri!i'lli!I 
5,400 100,000 82 27.3 

37 810 0.4 0.84 

210 450 2 5.3 
2,900 76,000 5.0 

400 750 3.2 

23 610 <0.16 u 
1,600 41,000 7 3.5 J 
390 10,000 0.3 <0.81 u 
390 10,000 2 0.76 J 

23,000 100,000 620 10.9 

11 35 1.0 

50 

Page 8 of 20 

SO/GB-17/1 SO/GB-18/3 SO/GB-19/3 SO/GB-20/1 

<80 u <41 u <39 u <67 u 
I 290 I <41 u <39 u <67 u 

<80 u <41 u <39 u <67 u 

[l!il(itP~ijlil lilill~i1!1!il lt~!ll!,l~llfflil!!il l-1m¼lr:rn:ln1.iim:I 
247 37.7 44.5 92.8 

<l.2 u <0.61 u <0.59 u <1.0 u 
lir~ifi:[XOllllill 9.2 10.0 18.1 

1,440 14.8 14.2 23.l 

169 3.3 3.5 7.7 

<0.24 u <0.12 u <0.12 u <0.20 u 
447 9.0 12.0 20.1 

2.9 <0.61 u <0.59 u 0.48 

4.0 0.89 J 1.4 1.6 

1,340 29.6 37.1 53.8 

1.7 <0.61 u <0.59 u <LO u 

210 9.3 6.4 15 

I 0/04/01 



Volatile Organic Compounds (µg/kg) 

Benzene 

Chlorobenzene 
1, 1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene 
Toluene 

Trichloroethene 

Semivolatilc Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

Nitrobenzene 

Naphthalene 

Dimethyl phthalate 

Acenaphthy!ene 

Fluorene 
Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo (a) anthraccne 

bis (2-Ethylhexyl) phthalate 

Chrysene 

Di-n-octyl phthalate 

Benzo (b) fluoranthene 

Benzo (a) pyrene 

Indeno (1,2,3-cd) pyrene 

Renzo (g,h,i) perylene 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8240 

8240 

8240 

8240 

8240 

8240 

8240 

8240 
8240 

8240 

8270 

8270 

8270 

8270 

8270 

8270 

8270 
8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Rcsidental Industrial DAFl SO/GB-21/2 

650 1,500 2 <ii u 
150,000 540,000 70 <II u 
590,000 2,100,000 1,000 <11 u 

350 760 I <II u 
<ii u 

230,000 230,000 700 <11 u 
8,900 21,000 I 7,1 J 
5,700 19,000 3 <II u 

520,000 520,000 600 2.3 J 
2,800 6,100 3 <II u 

3,400 8,100 100 <740 u 
370,000 370,000 900 <740 u 
20,000 110,000 7 <740 u 
56,000 190,000 4,000 <740 u 

I 00,000,000 100,000,000 <740 u 
3,700,000 38,000,000 29,000 <740 u 
2,600,000 33,000,000 28,000 <740 u 

<740 u 
22,000,000 100,000,000 590,000 <740 u 
2,300,000 30,000,000 210,000 81 J 
2,300,000 54,000,000 210,000 <740 u 

620 2,900 80 <740 u 
35,000 180,000 <740 u 
62,000 290,000 8,000 88 J 

1,200,000 10,000,000 l,000,000 <740 u 
620 2,900 200 130 J 
62 290 400 99 J 

620 2,900 700 <740 u 
<740 u 
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SO/GB-22/2 SO/GB-23/2 SO/GB-24/2 SO/GB-25/1 

NA NA <12 u <I I u 
NA NA <12 u <ii u 
NA NA <12 u <II u 
NA NA <12 u <II u 
NA NA <12 u <II u 
NA NA <12 u <ii u 
NA NA 9.6 J <ii u 
NA NA <12 u <II u 
NA NA 19 <I I u 
NA NA <12 u <11 u 

NA NA <760 u <740 u 
NA NA <760 u <740 u 
NA NA <760 u <740 u 
NA NA <760 u <740 u 
NA NA <760 u <740 u 
NA NA <760 u <740 u 
NA NA <760 u <740 u 
NA NA <760 u 110 J 
NA NA <760 u <740 u 
NA NA <760 u 160 
NA NA <760 u 230 
NA NA <760 u <740 u 
NA NA <760 u <740 u 
NA NA <760 u 93 
NA NA <760 u <740 u 
NA NA <760 u 130 J 
NA NA <760 u I 76 11 
NA NA <760 u <740 u 
NA NA <760 u <740 u 
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Polychlorinatcd Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 

20209-020- l 2 l 

AnaJytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/F!D 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Residental Industrial DAFl SO/GB-21/2 

220 1,000 <74 u 
220 1,000 <74 u 
220 1,000 <74 u 

0,39 2,7 l 
5,400 100,000 82 196 

37 810 DA <1.1 u 
210 450 2 

2,900 76,000 

400 750 

23 610 <0.23 u 
1,600 41,000 7 523 
390 10,000 0.3 0.45 J 
390 10,000 2 3.0 

23,000 100,000 620 730 

ll 35 <l.l u 

72 
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SO/GB-22/2 SO/GB-23/2 SO/GB-24/2 SO/GB-25/1 

<87 u <70 u <76 u <74 u 
<87 u <70 u <76 u <74 u 
<87 u <70 u <76 u <74 u 

i,~,;t~~ill!!WI 1,iw11~i,~ :11,1 
138 243 119 123 
<l.3 u <l.l u <l.2 u <1.1 u 
127 19.4 12.7 31,4 
105 27.2 16.8 23.8 
15.0 9,4 3.7 22.6 

<0.26 u <0.21 u <0.23 u <0.22 u 
45.8 14.0 15.5 19.3 
1.2 J 2.1 1.4 1.6 
l.8 J 3.1 <2.3 u <2.2 u 

245 86.8 43.1 85.2 

<1.3 u <l.l u <l.2 u l.2 

32 31 27 B 46 B 

10/04/01 



Volatile Organic Compounds (µg/kg) 

Benzene 

Chlorobenzene 
l ,1-Dichloroelhanc 
1,2-Dichloroelhane 

1,2-Dichloroethene (total) 

Ethylbenzene 

Methylene chloride 
Tctrachloroethenc 

Toluene 

Trichloroelhene 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

Nitrobenzene 

Naphthalene 

Dimethyl phthalate 

Acenaphthylene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo (a) anthracene 

bis (2-Ethylhexyl) phthalate 

Chrysene 

Di-n-octyl phthalate 

Benzo (b) fluoranthene 

Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 

Benzo (g,h,i) perylene 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8240 
8240 

8240 
8240 

8240 

8240 

8240 

8240 

8240 

8240 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Residental Industrial DAF1 SO/GB-26/3 

650 J,500 2 <5.6 u 
150,000 540,000 70 <5.6 u 
590,000 2,100,000 1,000 <5.6 u 

350 760 I <5.6 u 
<5.6 u 

230,000 230,000 700 <5.6 u 
8,900 21,000 1 <5.6 u 
5,700 19,000 3 <5.6 u 

520,000 520,000 600 <5.6 u 
2,800 6,100 3 <5.6 u 

3,400 8,100 100 <370 u 
370,000 370,000 900 <370 u 
20,000 110,000 7 <370 u 
56,000 190,000 4,000 <370 u 

100,000,000 100,000,000 <370 u 
3,700,000 38,000,000 29,000 <370 u 
2,600,000 33,000,000 28,000 <370 u 

<370 u 
22,000,000 100,000,000 590,000 <370 u 
2,300,000 30,000,000 210,000 <370 u 
2,300,000 54,000,000 210,000 <370 u 

620 2,900 80 <370 u 
35,000 180,000 <370 u 
62,000 290,000 8,000 <370 u 

1,200,000 10,000,000 1,000,000 <370 u 
620 2,900 200 <370 u 
62 290 400 <370 u 

620 2,900 700 <370 u 
<370 u 
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SO/GB-27/1 SO/GB-28/1 SO/GB-29/1 SO/GB-30/1 

<7.9 u <8.2 u <7.1 u <7.7 u 
<7.9 u <8.2 u <7.1 u <7.7 u 
<7.9 u <8.2 u <7.1 u <7.7 u 
<7.9 u <8.2 u <7.1 u <7.7 u 
<7.9 u <8.2 u <7.1 u <J.7 u 
<7.9 u <8.2 u <7.1 u <7.7 u 
4.3 JB 6.6 JB 2.5 lB <7.7 u 

<7.9 u <8.2 u <7.1 u <7.7 u 
<7,9 u <8.2 u <7.1 u <J.7 u 
<7.9 u <8.2 u <7.1 u <7.7 u 

<520 u <540 u <470 u <510 u 
<520 u <540 u <470 u <510 u 
<520 u <540 u <470 u <510 u 
<520 u <540 u <470 u <510 u 
<520 u <540 u <470 u <510 u 
<520 u <540 u <470 u <510 u 
<520 u <540 u <470 u <510 u 
<520 u <540 u <470 u <510 u 
<520 u <540 u <470 u <510 u 

86 J <540 u <470 u <510 u 
86 J <540 u <470 u <510 u 

<520 u <540 u <470 u <510 u 
180 J 140 J <470 u <510 u 

<520 u <540 u <470 u <510 u 
<520 u <540 u <470 u <510 u 

56 J <540 u <470 u <510 u 
<520 u <540 u <470 u <510 u 
<520 u <540 u <470 u <5l0 u 
<520 u <540 u <470 u <510 u 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 
Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 

20209-020- I 21 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FJD 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Residental Industrial DAFl SO/GB-26/3 

220 1,000 <37 u 
220 1,000 <37 u 
220 1,000 <37 u 

0,39 27 I !,r,ii![~lo!!li~il 
5,400 100,000 82 16.0 

37 810 0.4 <0.56 u 
210 450 2 6.4 

2,900 76,000 5,1 

400 750 2,1 

23 610 <0.11 u 
1,600 41,000 7 6,4 

390 10,000 0,3 0,27 J 
390 10,000 2 <I.I u 

23,000 100,000 620 14,5 

11 35 <0.56 

6,7 B 
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SO/GB-27/1 SO/GB-28/1 SO/GB-29/1 SO/GB-30/1 

<52 u <54 u <47 u <51 u 
44 J <54 u <47 u <51 u 

<52 u <54 u <47 u <51 u 

IJ&;in111~i1w1I tl!lti1lll,'#Jml!l1 l<Jtk'l~::Vi!,sl 
183.0 91.4 58.1 271 

<0.79 u <0.82 u <0.71 u <0.77 u 
66,8 9,7 8.3 51.0 
62.5 12.8 12.3 134 
12.3 2,6 4,5 13.7 

<0.16 u <0.16 u <0.14 u <0.15 u 
30,5 9,9 8,1 54,2 

0.60 J 0,47 J 0.55 J 0.69 
3,7 2.1 0,93 J 4,5 

70,9 B 32.1 B 27.6 B 121 B 

L3 <0.82 u <0.71 u <0.77 u 

39 B 24 B 18 B 43 B 
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Volatile Organic Compounds (µg/kg) 

Benzene 

Chlorobenzene 

l, 1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

Ethyl benzene 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

Nitro benzene 

Naphthalene 

Dimethyl phthalate 

Acenaphthylene 

Auorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo (a) anthracene 

bis (2-Ethylhexyl) phthalate 

Chrysene 

Di-n-octyl phthalate 

Benzo (b) fluoranthene 

Benzo (a) pyrene 

Indeno (1,2,3-cd) pyrene 

Benzo (g,h,i) perylene 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8240 
8240 

8240 

8240 

8240 

8240 
8240 

8240 

8240 

8240 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 
8270 

8270 

8270 

8270 

8270 

8270 

8270 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Rcsidcntal Industrial DAFl SO/GB-31/1 

650 1,500 2 <10 u 
150,000 540,000 70 <JO u 
590,000 2,100,000 1,000 <JO u 

350 760 I <JO u 
<10 u 

230,000 230,000 700 <10 u 
8,900 21,000 I <10 u 
5,700 19,000 3 <10 u 

520,000 520,000 600 <10 u 
2,800 6,100 3 <10 u 

3,400 8,100 JOO <680 u 
370,000 370,000 900 <680 u 
20,000 I 10,000 7 <680 u 
56,000 190,000 4,000 <680 u 

100,000,000 100,000,000 <680 u 
3,700,000 38,000,000 29,000 <680 u 
2,600,000 33,000,000 28,000 <680 u 

<680 u 
22,000,000 100,000,000 590,000 <680 u 
2,300,000 30,000,000 210,000 <680 u 
2,300,000 54,000,000 210,000 JOO J 

620 2,900 80 <680 u 
35,000 180,000 300 J 
62,000 290,000 8,000 <680 u 

1,200,000 10,000,000 1,000,000 <680 u 
620 2,900 200 72 J 
62 290 400 <680 u 
620 2,900 700 <680 u 

<680 u 
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SO/GB-32/1 SO/GB-33/1 SO/GB-34/1 SO/GB-35/1 

NA <10 u NA <15 u 
NA <10 u NA <15 u 
NA <10 u NA <15 u 
NA <10 u NA <15 u 
NA <10 u NA <15 u 
NA <10 u NA <15 u 
NA 9.0 Bl NA 20 B 
NA <10 u NA <15 u 
NA <JO u NA <15 u 
NA <10 u NA 48 

NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 
NA JOO J NA <9,700 u 
NA 90 J NA <9,700 u 
NA <670 u NA <9,700 u 
NA 87 J NA I 52,000 I 
NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 
NA 83 J NA <9,700 u 
NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 
NA <670 u NA <9,700 u 

10/04/01 



Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 

20209-020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 

Residental Industrial DAFl SO/GB-31/1 

220 1,000 <68 u 
220 1,000 110 

220 1,000 <68 u 

0.39 2,7 l 1.i11Jj!&lllllil 
5,400 100,000 82 285 

37 810 0.4 

210 450 2 

2,900 76,000 1,800 
400 750 37.0 
23 610 <0.21 u 

l,600 41,000 7 542 

390 10,000 0.3 2.1 

390 10,000 2 3.5 
23,000 100,000 620 669 B 

11 35 1.7 

250 B 
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SO/GB-32/1 SO/GB-33/1 SO/GB-34/1 SO/GB-35/1 

<67 u <67 u I 230 I 
150 <67 u <73 u <480 u 
<67 u <67 u <73 u <480 u 

I il!!ift:Z¼l:lllll i,rill!Iij;l!i!f,I l111!iii!l~~11r~1 
183,0 85,0 253 1,350 

<1.0 u <1.0 u l.l 
116 40,9 39,2 

397 96.0 94.5 
16.4 16.3 23.7 

<0.20 u <0.20 u <0.22 u 
114 32.0 117 
2.2 1.8 2.9 10.0 

2.5 3.1 3.5 12.1 J 
265 B 97.0 B 285 B I 26,000 In 
1.7 2.9 <1.1 u 

140 B 62 120 100,000 
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Volatile Organic Compounds (µg/kg) 

Benzene 

Chlorobenzene 

I, 1-Dichloroethane 
1,2-Dichloroethane 

l ,2-Dichloroethene (total) 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene 

Toluene 
Trichloroethene 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

Nitrobenzene 
Naphthalene 

Dimethyl phthalate 

Acenaphthylene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo (a) anthracene 

bis (2-Ethylhexyl) phthalate 

Chrysene 

Di-n-octyl phthalate 

Benzo (b) fluoranthene 

Benzo (a) pyrene 

lndeno (l,2,3-cd) pyrene 

Benzo (g,h,i) perylene 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8240 

8240 

8240 

8240 

8240 
8240 

8240 

8240 

8240 

8240 

8270 

8270 
8270 

8270 

8270 
8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 
8270 

8270 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Residental Industrial DAFl SO/GB-36/1 

650 1,500 2 NA 
150,000 540,000 70 NA 
590,000 2,100,000 1,000 NA 

350 760 I NA 
NA 

230,000 230,000 700 NA 
8,900 21,000 I NA 
5,700 19,000 3 NA 

520,000 520,000 600 NA 
2,800 6,100 3 NA 

3,400 8,100 100 NA 
370,000 370,000 900 NA 
20,000 110,000 7 NA 
56,000 190,000 4,000 NA 

100,000,000 100,000,000 NA 
3,700,000 38,000,000 29,000 NA 
2,600,000 33,000,000 28,000 NA 

NA 
22,000,000 100,000,000 590,000 NA 
2,300,000 30,000,000 210,000 NA 
2,300,000 54,000,000 210,000 NA 

620 2,900 80 NA 
35,000 180,000 NA 
62,000 290,000 8,000 NA 

1,200,000 10,000,000 1,000,000 NA 
620 2,900 200 NA 
62 290 400 NA 
620 2,900 700 NA 

NA 
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SO/GB-37/3 SO/GB-38/1 SO/GB-39/2 SO/GB-40/C 

NA <6.5 u NA <5.8 u 
NA <6.5 u NA <5.8 u 
NA <6.5 u NA <5.8 u 
NA <6.5 u NA <5.8 u 
NA <6.5 u NA <5.8 u 
NA <6.5 u NA <5.8 u 
NA <6.5 u NA 3.6 JB 

NA <6.5 u NA <5.8 u 
NA <6.5 u NA <5.8 u 
NA <6.5 u NA <5.8 u 

NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
NA <430 u NA <380 u 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 

20209-020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 

Resident.al Industrial DAFI SO/GB-36/1 

220 1,000 

220 1,000 <900 u 
220 1,000 <900 u 

0.39 2.7 I I 11m11:tftll11~nr:q 
5,400 100,000 82 149 

37 810 0.4 <0.68 u 
210 450 2 liii!i!Il~lW~I 

2,900 76,000 1,050 
400 750 49.8 
23 610 <0.14 u 

1,600 41,000 7 735 
390 10,000 0.3 0.27 J 
390 10,000 2 2.6 

23,000 100,000 620 955 B 

11 35 9.6 

110 
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SO/GB-37/3 SO/GB-38/1 SO/GB-39/2 SO/GB-40/C 

<47 u <43 u 60 <38 u 
<47 u <43 u <41 u <38 u 
<47 u <43 u <41 u <38 u 

lr:ri!1Wi3'!1!i'I I 11t.iMs,111i>,1I I %t$:i1J,';~3SJ!tlfi)f,',I I :0zt:ts:2:t1tl 
52.6 88.0 89.1 18.0 

<0.71 u <0.65 u <0.62 u <0.58 u 
98.0 15.7 34.4 18.l 
85.6 12.1 26.l 32.6 
6.2 10.3 8.0 5.2 

<0.14 u <0.13 u <0.12 u <0.12 u 
39.4 10.7 22.4 15.8 
<1.4 u 0,52 J <0.62 u <1.2 u 
2.2 <1.3 u l.5 0.81 
108 B 69.8 218 B 90.6 

<0.71 u <0.65 u l.0 <0.58 u 

17 4.5 JB 22 8.9 B 
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Volatile Organic Compounds (µg/kg) 

Benzene 

Chlorobenzene 

I, 1-Dichloroethane 
1,2-Dichloroethane 

1,2-Dichloroethene (total) 

Ethylbenzene 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

Nitrobenzene 

Naphthalene 

Dimethyl phthalate 

Acenaphthylene 

Fluorene 

Phenanthreii.e 

Anthracene 

Fluoranthene 

Pyrene 

Benzo (a) anthracene 

bis (2-Ethylhexyl) phthalate 
Chrysene 

Di-n-octyl phthalate 

Benzo (b) fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3-cd) pyrene 

Benzo (g,h,i) perylcne 

Johnson Controls 
20209-020-121 

Analytical 
Method No. 

8240 

8240 

8240 

8240 

8240 

8240 

8240 
8240 

8240 

8240 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Rcsidental Industrial DAFl SO/GDA41/3 

650 1,500 2 NA 
150,000 540,000 70 NA 
590,000 2,100,000 1,000 NA 

350 760 l NA 
NA 

230,000 230,000 700 NA 
8,900 21,000 l NA 
5,700 19,000 3 NA 

520,000 520,000 600 NA 
2,800 6,100 3 NA 

3,400 8,100 100 NA 
370,000 370,000 900 NA 
20,000 110,000 7 NA 
56,000 190,000 4,000 NA 

100,000,000 100,000,000 NA 
3,700,000 38,000,000 29,000 NA 
2,600,000 33,000,000 28,000 NA 

NA 
22,000,000 100,000,000 590,000 NA 
2,300,000 30,000,000 210,000 NA 
2,300,000 54,000,000 210,000 NA 

620 2,900 80 NA 
35,000 180,000 NA 
62,000 290.000 8,000 NA 

1,200,000 10,000,000 1,000,000 NA 
620 2,900 200 NA 
62 290 400 NA 

620 2,900 700 NA 
NA 
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SO/GB-42/1 SO/GBA43/3 SO/GB-44/3 SO/GB-45/1 

<6.1 u <7.2 u <6.6 u <7.7 u 
<6.l u <7.2 u 4.0 J <7.7 u 
<6.1 u <7.2 u <6.6 u <7.7 u 
<6.1 u <7.2 u <6.6 u <7.7 u 
<6.1 u <7.2 u <6.6 u <7.7 u 
<6.1 u <7.2 u <6.6 u <7.7 u 
5.1 J <7.2 u <6.6 u 3.9 J 

<6.1 u <7.2 u <6.6 u <7.7 u 
<6.1 u 2.8 J l.3 J <7.7 u 
<6.l u <7.2 u <6.6 u <7.7 u 

<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
120 J 5,400 J 6,600 J <510 u 

<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
<400 u <9,500 u <8,800 u <510 u 
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Polychlorinated Blphcnyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor J 260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 

20209-020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 
7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 

Residental Industrial DAFl SO/GB-41/3 

220 1,000 <39 u 
220 1,000 <39 u 
220 1,000 <39 u 

0.39 2.7 I ~ 
5,400 100,000 82 81.7 

37 810 0.4 <0.59 u 
210 450 2 14.1 

2,900 76,000 1 l.3 
400 750 5.9 
23 610 <0.12 u 

1,600 41,000 7 13.6 
390 10,000 0.3 0.21 J 
390 10,000 2 <l.2 u 

23,000 100,000 620 32.8 B 

11 35 <0.59 u 

6.6 
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SO/GB-42/1 SO/GB-43/3 SO/GB-44/3 SO/GB-45/1 

I 800 I JW;i~~llnl!f!l!sl llNl!]\2l\r®'.1~&ttj <51 u 
<400 u <480 u <880 u <51 u 
<400 u <480 u <880 u <51 u 

115 82.4 200 81.0 
0.67 B <0.72 UB <0.66 UB <0.77 u 

I 341 I I 449 I ll![~JJ.!,~il 69.0 
320 B 412 B 5,750 B 38.7 
15.2 17.6 59.7 7.4 

<0.12 u <0.14 u <0.13 u <0.15 u 
164 245 I 3,260 I 42.3 
1.2 J <1.4 u 0.52 J 0.46 
1.6 1.7 1.6 <1.5 

461 B 1,290 B 2,660 B 70.0 

1.7 23.2 102 1.2 

68 4,100 6,000 16 B 

10/04/0 l 



Volatile Organic Compounds (µg/kg) 

Benzene 

Chlorobenzene 

1.1-Dichloroethane 

1,2-Dichloroethane 

l ,2-Dichloroethcne (total) 
Elhylbcnzene 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 

l ,2-Dichlorobenzene 

Nitro benzene 

Naphthalene 

Dimethyl phthalate 

Acenaphthylene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo (a) anthracene 

bis (2-Ethylhcxyl) phthalate 

Chrysene 

Di-n-octyl phthalate 

Benzo (b) fluoranthene 

Benzo (a) pyrene 

Jndeno (l ,2,3-cd) pyrene 

Benzo (g,h,i) perylene 

Johnson Controls 

20209-020-121 

Analytical 

Method No. 

8240 

8240 

8240 

8240 
8240 

8240 
8240 

8240 

8240 

8240 

8270 

8270 

8270 
8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

8270 

TABLE 6-2A (Continued) 

Screening Criteria - PRGs 
Residental Industrial DAFl SO/GB-46/1 

650 1,500 2 <6.4 u 
150,000 540,000 70 <6.4 u 
590,000 2,100,000 1,000 <6.4 u 

350 760 l <6.4 u 
<6.4 u 

230,000 230,000 700 <6.4 u 
8,900 21,000 l <6.4 u 
5,700 19,000 3 <6.4 u 

520,000 520,000 600 <6.4 u 
2,800 6,100 3 <6.4 u 

3,400 8,100 100 <420 u 
370,000 370,000 900 <420 u 
20,000 110,000 7 <420 u 
56,000 190,000 4,000 <420 u 

100,000,000 100,000,000 <420 u 
3,700,000 38,000,000 29,000 <420 u 
2,600,000 33,000,000 28,000 <420 u 

43 J 
22,000,000 100,000,000 590,000 <420 u 
2,300,000 30,000,000 210,000 47 J 
2,300,000 54,000,000 210,000 68 J 

620 2,900 80 <420 u 
35,000 180,000 <420 u 
62,000 290,000 8,000 <420 u 

1,200,000 10,000,000 1,000,000 <420 u 
620 2,900 200 <420 u 
62 290 400 <420 u 
620 2,900 700 <420 u 

<420 u 
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SO/GB-47/2 SO/GB-4812 SO/GB-4912 SO/GB-5013 

<6.4 u <7.0 u <6.2 u <7.2 u 
<6.4 u <7.0 u <6.2 u <7.2 u 
<6.4 u <7.0 u <6.2 u <7.2 u 
<6.4 u <7.0 u <6.2 u <7.2 u 
<6.4 u <7.0 u <6.2 u <7.2 u 
<6.4 u <7.0 u <6.2 u <7.2 u 
<6.4 u 2.4 J 20 <7.2 u 
<6.4 u <7.0 u <6.2 u <7.2 u 
<6.4 u 2.4 J <6.2 u <7.2 u 
<6.4 u <7.0 u 3.9 J <7.2 u 

<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u <470 u 
<420 u <460 u 100 J <470 u 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u 57 J 
<420 u <460 u <820 u <470 u 
<420 u <460 u 890 750 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u 55 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u <470 u 
<420 u <460 u <820 u <470 u 
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TABLE 6-2A (Continued) 

Analytical Screening Criteria - PRGs 

Polychlorinated Biphenyls (µg/kg) Method No. Residental Industrial DAFl SO/GB-46/1 SO/GB-47/2 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 
Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

220 

220 

220 

0.39 

5,400 

37 

210 

2,900 

400 

23 

1,600 

390 

390 

23,000 

11 

1,000 

1,000 

l,000 

2.7 

100,000 

810 

450 

76,000 

750 

610 

41,000 

10,000 

10,000 

100,000 

35 

82 

0.4 

2 

7 

0.3 

2 

620 

<42 

<42 

<42 

I !!':½~,lll!IWI ,,, ril;j '" '"' 
30.8 

0.64 

44.6 
32.0 

12.3 

<0.13 

17.8 

0.39 
<1.3 

107 

<0.64 

17 

u <42 

u <42 

u <42 

li~i~l$,,ttl 
15.5 

<l>.64 

6.8 

5.7 

2.4 

u <0.13 

4.1 

J <0.64 

u <l.3 

15.2 

u <0.64 

8 8.9 

PRGs = Preliminary Remedial Goals, U.S. Environmental Protection Agency (U.S. EPA), Region 9 [Residential and Industrial for soil], November 2000 

OAF I = PRG generic soil screening level (SSL) default dilution attenuation factor (OAF) concentration for the migration to groundwater pathway 

U = Compound analyzed for but not detected above reporting limit 

J = Detected below the reporting limit or estimated concentration. 

B = Detected in method blank. 

NA= Not analyzed 

Sample collected by Dames & Moore in January 1994 

SW-846 = Test Methods for Evaluating Soldi Waste, Physical/Chemical Methods, Third Edition, EPA, September 1986 

D = Concentration above PRO Residential [klfii\~l~jffl¼l"':iJ!ffi1!j = Concentration above PRO Industrial 

Bold/Italic= Concentration above OAF I 

Johnson Controls 

20209-020-121 
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u 
u 
u 

u 

u 
J 

u 
UB 
B 

u 

SO/GB-48/2 SO/Gll-49/2 SO/GB-50/3 

<46 u l!§i!~i.illll] ~ 
<46 u <820 u <240 u 
<46 u <820 u <240 u 

l!ffiltjitri!il l,dN•~I !;r)0~;,l:8'f3'.J%01/i-l 
33.9 151 181 

<0.70 u <0.62 UB 0.83 

4.4 l,l1111.r~tlll1I 188 

2.8 1,980 8 217 

2.0 38.0 17.8 

<0.14 u <0.12 u <0.14 u 
3.3 J 794 114 

<0.70 u 0.26 J 1.0 

0.54 JB 1.5 <1.4 u 
15.2 B 1,640 8 246 

<0.70 u 27.8 4.3 

19 830 180 8 
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TAHLE6-2B 

SUMMARY OF SOIL GRID BORINGS (SO/GB-51/1 - SO/GB-99/1) ANALYTICAL RESULTS. PHASE II RF! 

JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS· FOWLERVILLE, MICHIGAN 

Analytical 

Volatile Organic Compounds (µg/kg) Method No. Screening Criteria - PRGs SO/GB-51/1 SO/GB-52/3 SO/GB-53/2 SO/GB-54/1 SO/GH-55/1 
Rcsidental IndIL'-trial DAFl 

Benzene 8240 650 1,500 2 NA <5.6 u NA NA <5.5 u 
Chlorobenzenc 8240 150,000 540,000 70 NA <5.6 u NA NA <5.5 u 
1, 1-Dichloroethane 8240 590,000 2,100,000 1,000 NA <5.6 u NA NA <5.5 u 
1,2-Dichloroethane 8240 350 760 1 NA <5.6 u NA NA <5.5 u 
1,2-Dichloroethene (total) 8240 NA <5.6 u NA NA <5.5 u 
Ethyl benzene 8240 230,000 230,000 700 NA <5.6 u NA NA <5.5 u 
Methylene chloride 8240 8,900 21,000 1 NA <5.6 u NA NA 2.3 
TetrachJoroethene 8240 5,700 19,000 3 NA <5.6 u NA NA <5.5 u 
Toluene 8240 520,000 520,000 600 NA <5.6 u NA NA <5.5 u 
Trichloroethene 8240 2,800 6,100 3 NA <5.6 u NA NA <5.5 u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 3,400 8,100 100 NA <370 u NA NA <360 u 
1,2-Dichlorobenzene 8270 370,000 370,000 900 NA <370 u NA NA <360 u 
Nitrobenzene 8270 20,000 110,000 7 NA <370 u NA NA <360 u 
Naphthalene 8270 56,000 190,000 4,000 NA <370 u NA NA <360 u 
Dimethyl phthalate 8270 100,000,000 100,000,000 NA <370 u NA NA <360 u 
Acenaphthylene 8270 3,700,000 38,000,000 29,000 NA <370 u NA NA <360 u 
Fluorene 8270 2,600,000 33,000,000 28,000 NA <370 u NA NA <360 u 
Phenanthrene 8270 NA <370 u NA NA <360 u 
Anthracene 8270 22,000,000 100,000,000 590,000 NA <370 u NA NA <360 u 
F1uoranthene 8270 2,300,000 30,000,000 210,000 NA <370 u NA NA <360 u 
Pyrene 8270 2,300,000 54,000,000 210,000 NA <370 u NA NA <360 u 
Benzo (a) anthracene 8270 620 2,900 80 NA <370 u NA NA <360 u 
bis (2-Ethylhexyl) phthalate 8270 35,000 180,000 NA 130 J NA NA <360 u 
Chrysene 8270 62,000 290,000 8,000 NA <370 u NA NA <360 u 
Di-n-octyl phthalate 8270 1,200,000 10,000,000 10,000,000 NA 73 J NA NA <360 u 
Benzo (b) fluoranthene 8270 620 2,900 200 NA <370 u NA NA <360 u 
Benzo (a) pyrene 8270 62 290 400 NA <370 u NA NA <360 u 
lndeno ( 1,2,3-cd) pyrene 8270 620 2,900 700 NA <370 u NA NA <360 u 
Benzo (g,h,i) perylene 8270 NA <370 u NA NA <360 u 

Johnson Controls 
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Polychlorinated Iliphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-12 l 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE 6-2B(Continued) 

Screening Criteria - PRGs 

Resldcntal Industrial DAFl SO/GB-51/1 

220 1000 I ''Il'l!;§O~JN'Mil !]t>w\.s .. ,18,,, 
220 1000 <400 u 
220 1000 <400 u 

0.39 2.7 I 
5,400 100,000 82 98.2 

37 810 0.4 <D.61 u 
210 450 2 j,l[~Jlf<llffllfN!il 

2,900 76,000 418 

400 750 24.0 

23 610 <0.12 u 
1,600 41,000 7 251 

390 10,000 0.3 0.49 J 
390 10,000 2 <1.2 u 

23,000 100,000 620 822.0 

11 35 2.5 

110 B 

Page 2 of 20 

SO/GB-52/3 SO/GB-53/2 SO/GB-54/1 SO/GB-55/1 

<37 u <39 u 31 J 52 

<37 u <39 u <38 u <36 u 
<37 u <39 u <38 u <36 u 

I 2.3 I I 2.3 I ~ 
29.9 65.5 100 28,6 

<0.56 u <0.59 u <0.58 u <0.55 u 
18.5 13.3 18.9 12.5 

11.0 4.6 6.9 12.8 

4.5 6.3 6.0 35 
<{}, 11 u <0.12 u <0.12 u <0.11 u 
15.9 9.9 14.1 13.4 

<1.1 u <0.59 <0.58 u <0.55 u 
0.42 J 1.4 0.55 J <1.1 u 
40.4 B 28.3 B 39.9 B 181 B 

<0.56 u <0.59 u <D.58 u <0.55 u 

14 3.3 J 5.9 26 
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TABLE 6-2B(Continued) 

Analytical 
Volatile Organic Compounds (µg/kg) Method No. Screening Criteria - PRGs SO/GB-56/2 SO/GB-57/1 SO/GB-58/1 SO/GB-59/2 SO/GB-60/1 

Resldcntal Industrial DAFl 
Benzene 8240 650 l,500 2 NA <6.2 u NA <6.3 u <5.9 u 
Chlorobenzene 8240 150,000 540,000 70 NA <6.2 u NA <6.3 u <5.9 u 
1, 1-Dichloroethane 8240 590,000 2,100,000 1,000 NA <6.2 u NA <6.3 u <5.9 u 
1,2-Dichloroethane 8240 350 760 l NA <6.2 u NA <6.3 u <5.9 u 
l ,2-Dichloroethene (total) 8240 NA <6.2 u NA <6.3 u <5.9 u 
Ethylbenzene 8240 230,000 230,000 700 NA <6.2 u NA <6.3 u <5.9 u 
Methylene chloride 8240 8,900 21,000 l NA <6.2 u NA 5.7 J <5.9 u 
Tetrachloroethene 8240 5,700 19,000 3 NA <6.2 u NA <6.3 u <5.9 u 
Toluene 8240 520,000 520,000 600 NA <6.2 u NA <6.3 u <5.9 u 
Trichloroethene 8240 2,800 6,100 3 NA <6.2 u NA <6.3 u <5.9 u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 3,400 8,100 100 NA <410 u NA <4,100 u <390 u 
1,2-Dlchlorobenzene 8270 370,000 370,000 900 NA <410 u NA <4,100 u <390 u 
Nitro benzene 8270 20,000 110,000 7 NA <410 u NA <4,100 u <390 u 
Naphthalene 8270 56,000 190,000 4,000 NA <410 u NA <4,100 u <390 u 
Dimethyl phthaJate 8270 100,000,000 100,000,000 NA <410 u NA <4,100 u <390 u 
Acenaphthylene 8270 3,700,000 38,000,000 29,000 NA <410 u NA <4,100 u <390 u 
Fluorene 8270 2,600,000 33,000,000 28,000 NA <410 u NA <4,100 u <390 u 
Phenanthrene 8270 NA <410 u NA <4,100 u 47 
Anthracene 8270 22,000,000 100,000,000 590,000 NA <410 u NA <4,100 u <390 u 
Fluoranthene 8270 2,300,000 30,000,000 210,000 NA <410 u NA <4,100 u 73 
Pyrene 8270 2,300,000 54,000,000 210,000 NA <410 u NA <4,100 u 72 J 
Benzo (a) anthracene 8270 620 2,900 80 NA <410 u NA <4,100 u <390 u 
bis (2-Ethylhexyl) phthalate 8270 35,000 180,000 NA <410 u NA 2,700 J 100 
Chrysene 8270 62,000 290,000 8,000 NA <410 u NA <4,100 u 50 J 
Di-n-octyl phthalate 8270 1,200,000 10,000,000 10,000,000 NA <410 u NA <4,100 u <390 u 
Benzo (b) fluoranthene 8270 620 2,900 200 NA <410 u NA <4,100 u 64 J 
Benzo (a) pyrene 8270 62 290 400 NA <410 u NA <4,100 u 43 J 
lndeno ( 1,2,3-cd) pyrene 8270 620 2,900 700 NA <410 u NA <4,100 u <390 u 
Bcnzo (g,h,i) perylene 8270 NA <410 u NA <4,100 u 51 

Johnson Controls 
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Pulychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

.Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020· 121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE 6·2B(Continucd) 

Screening Criteria. PRGs 

Residental Industrial DAFl SO/GB·56/2 

220 1000 <40 u 
220 1000 <40 u 
220 1000 <40 u 

0.39 2.7 1 !ftillllllti~~-~j 
5.400 100.000 82 104 

37 810 0.4 0.77 

210 450 2 19.9 
2,900 76,000 6.8 

400 750 6.6 

23 610 <0.12 u 
1,600 41,000 7 12.8 
390 10,000 0.3 <0.61 u 
390 10,000 2 2.0 

23,000 100,000 620 38.8 B 

11 35 <0.61 u 

<4.9 u 

Page 4 of20 

SO/GB·57/1 SO/GB-58/1 SO/GB-59/2 SO/GB-60/1 

<41 u I 650 I l,fil*H\1rnttOd'.lU\i.-j 
<41 u <180 u <1,700 u <3,900 u 
<41 u <180 u <l,700 u <3,900 u 

ittll~'illlllllllll ,J~, .. I 2.6 I Mlllllllllllll.s!fflffiffi1I 1,mil\~ll.l,iH,11"'1 
53.6 23.1 168 85.5 

<0.62 u <l.l u <0.63 UB <0.59 u 
22.5 72.9 193 
12.6 421 B 645 

10.7 6.3 IOI 27.4 

<0.12 u <0.11 u <0.13 u <0.12 u 
14.5 159 I 1,830 I 232 

<1.2 u <0.54 u <3.1 u <0.59 u 
<l.2 u <2.2 u 1.7 <1.2 UB 
44.6 B 12,200 4,440 B 3,270 B 

<0.62 u 2.6 4.5 3.2 

4.4 J 73 B 5,500 190 
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TABLE 6-2B(Continued) 

Analytical 

Volatile Organic Compounds (µg/kg) Method No. Screening Criteria - PRGs SO/GB-61/1 SO/GB-62/3 S0/GB-63/1 SO/GB-64/1 SO/GB-65/2 
Rcsidental Industrial DAFl 

Benzene 8240 650 l,500 2 <6.3 u <5.9 u <570 u <6.3 u NA 
Chlorobenzene 8240 150,000 540,000 70 <6.3 u <5.9 u <570 u <6.3 u NA 
l, 1-Dichloroethane 8240 590,000 2,100,000 1,000 <6.3 u <5.9 u <570 u <6.3 u NA 
1,2-Dichloroethane 8240 350 760 I <6.3 u <5.9 u <570 u <6.3 u NA 
1,2-Dichloroethene (total) 8240 <6.3 u <5.9 u <570 u <6.3 u NA 
Ethylbenzene 8240 230,000 230,000 700 <6.3 u <5.9 u <570 u <6.3 u NA 
Methylene chloride 8240 8,900 21,000 I <6.3 u 5.8 J <570 u 2.9 J NA 
Tetrachloroethene 8240 5,700 19,000 3 <6.3 u <5.9 u <570 u <6.3 u NA 
Toluene 8240 520,000 520,000 600 <6.3 u <5.9 u <570 u <6.3 u NA 
Trichloroethene 8240 2,800 6,100 3 <6.3 u 20 <570 u <6.3 u NA 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 3,400 8,100 100 <420 u <780 u <38,000 u <4,200 u NA 
1,2-Dichlorobenzene 8270 370,000 370,000 900 <420 u <780 u <38,000 u <4,200 u NA 
Nitro benzene 8270 20,000 110,000 7 <420 u <780 u <38,000 u <4,200 u NA 
Naphthalene 8270 56,000 190,000 4,000 <420 u <780 u 1,300 J <4,200 u NA 
Dimethyl phthalate 8270 100,000,000 100,000,000 <420 u <780 u <38,000 u <4,200 u NA 
Acenaphthylene 8270 3,700,000 38,000,000 29,000 <420 u <780 u <38,000 u <4,200 u NA 
fluorene 8270 2,600,000 33,000,000 28,000 <420 u <780 u <38,000 u <4,200 u NA 
Phenanthrene 8270 <420 u <780 u <38,000 u <4,200 u NA 
Anthracene 8270 22,000,000 100,000,000 590,000 <420 u <780 u <38,000 u <4,200 u NA 
Fluoranthene 8270 2,300,000 30,000,000 210,000 50 J <780 u <38,000 u <4,200 u NA 
Pyrene 8270 2,300,000 54,000,000 210,000 47 J <780 u <38,000 u <4,200 u NA 
Benzo (a) anthracene 8270 620 2,900 80 <420 u <780 u <38,000 u <4,200 u NA 
bis (2-Ethylhexyl) phthalate 8270 35,000 180,000 230 J 520 J 4,800 1,400 J NA 
Chrysene 8270 62,000 290,000 8,000 <420 u <780 u <38,000 u <4,200 u NA 
Di-n-octyl phthalate 8270 1,200,000 10,000,000 10,000,000 <420 u <780 u <38,000 u <4,200 u NA 
Benzo (b) fluoranthene 8270 620 2,900 200 <420 u <780 u <38,000 u <4,200 u NA 
Benzo (a) pyrene 8270 62 290 400 <420 u <780 u <38,000 u <4,200 u NA 
lndeno (l ,2,3-cd) pyrene 8270 620 2,900 700 <420 u <780 u <38,000 u <4,200 u NA 
Benzo (g,h,i) perylcne 8270 <420 u <780 u <38,000 u <4,200 u NA 

Johnson Controls 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE 6-2B(Continucd) 

Screening Criteria - PRGs 

Residcntal Industrial DAFl SO/GB-61/1 

220 1000 l'*"l"~'lllill ,,,¼ r,'cJ,' ' 1e.,, 
220 1000 <4,200 u 
220 1000 <4,200 u 

0.39 2,7 I 1rn0fil11r.-tum 
5,400 100,000 82 79.9 

37 810 0.4 <0.63 u 
210 450 2 I 352 I 

2,900 76,000 495 

400 750 30.2 

23 610 <0.13 u 
1,600 41,000 7 224 

390 10,000 0.3 <0.63 u 
390 10,000 2 <1.3 UB 

23,000 100,000 620 1,560 B 

II 35 5.8 

160 

Page 6 of 20 

SO/GB-62/3 SO/GB-63/1 SO/GB-64/1 SO/GB-65/2 

I !iii·1~,1~··111~, I 
"''" i 0,,, ,')" "lf#Uql 1,i1w1,ifil1lll' 1 <40 

<780 u <3,800 u <42,000 u <40 

<780 u <3,800 u <42,000 u <40 

IMt1tlliiiWI 111w•·~1 , l!'ffl ,, ,1,,),U 

86.0 85.1 101 54.7 

<0,59 UB <0.57 u <0.63 u <0.60 

I 290 I IJ1111,!si;ii1i1 126 17.8 

770 B 966 370 4.0 

22,l 41.6 58.5 5.5 

<0.12 u <0.11 u 0.14 <0.12 

300 398 113 11.4 

<0.59 u 0.38 J 0.49 J <0.60 

1.6 d.1 u 0.99 J 1.3 

3,800 B 1,290 321 B 27.4 

5.5 1302 I 2.0 <0.60 

370 4,500 B 3,800 <4.8 

10104/01 



TABLE 6-2B(Continued) 

Analytical 

Volatile Organic Compounds (µg/kg) Method No. Screening Criteria - PRGs SO/GB-66/2 SO/GB-67/1 SO/GB-68/2 SO/GB-69/1 SO/GB-70/1 
Residental Industrial DAFl 

Benzene 8240 650 1,500 2 <6.0 u <5.7 u <5.8 u <5.8 u <5.7 u 
Chlorobenzenc 8240 150,000 540,000 70 <6.0 u <5.7 u 9.0 <5.8 u <5.7 u 
1, 1-Dichloroethane 8240 590,000 2,100,000 1,000 <6.0 u <5.7 u <5.8 u <5.8 u <5.7 u 
1,2-Dichloroethane 8240 350 760 I <6.0 u <5.7 u <5.8 u <5.8 u <5.7 u 
1,2-Dichloroethene (total) 8240 <6.0 u <5.7 u <5.8 u <5.8 u <5.7 u 
EthyJbenzene 8240 230,000 230,000 700 <6.0 u <5.7 u <5.8 u <5.8 u <5.7 u 
Methylene chloride 8240 8,900 21,000 I <6.0 u <5.7 u <5.8 u 5,8 B 4,8 
Tetrachloroethene 8240 5,700 19,000 3 <6.0 u <5.7 u <5.8 u <5.8 u <5.7 u 
Toluene 8240 520,000 520,000 600 1.3 J <5.7 u <5.8 u 1.8 J <5.7 u 
Trichloroethene 8240 2,800 6,100 3 <6.0 u <5.7 u <5.8 u <5.8 u 3.5 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 3,400 8,100 100 <400 u <750 u <1,900 u <760 u <380 u 
1,2-Dichlorobenzene 8270 370,000 370,000 900 <400 u <750 u <l,900 u <760 u <380 u 
Nitrobenzene 8270 20,000 110,000 7 <400 u <750 u <l,900 u <760 u <380 u 
Naphthalene 8270 56,000 190,000 4,000 <400 u <750 u 900 J <760 u <380 u 
Dimethyl phthalate 8270 100,000,000 I 00,000,000 <400 u 1,100 <1,900 u <760 u <380 u 
Acenaphthy!ene 8270 3,700,000 38,000,000 29,000 <400 u <750 u <l,900 u <760 u <380 u 
Huorene 8270 2,600,000 33,000,000 28,000 <400 u <750 u 300 J <760 u <380 u 
Phenanthrene 8270 <400 u <750 u <l,900 u <760 u <380 u 
Anthracene 8270 22,000,000 100,000,000 590,000 <400 u <750 u <l,900 u <760 u <380 u 
Fluoranthene 8270 2,300,000 30,000,000 210,000 <400 u <750 u <1,900 u <760 u 39 J 
Pyrene 8270 2,300,000 54,000,000 210,000 <400 u <750 u <l,900 u <760 u 43 J 
Benzo (a) anthracene 8270 620 2,900 80 <400 u <750 u <l,900 u <760 u <380 u 
bis (2-Ethylhexyl) phthalate 8270 35,000 180,000 <400 u 120 J 3,400 1,300 160 J 
Chrysene 8270 62,000 290,000 8,000 <400 u <750 u <l,900 u <760 u <380 u 
Di-n-octyl phthalate 8270 1,200,000 10,000,000 10,000,000 <400 u <750 u <l,900 u <760 u <380 u 
Benzo (b) fluoranthene 8270 620 2,900 200 <400 u <750 u <l,900 u <760 u <380 u 
Benzo (a) pyrene 8270 62 290 400 <400 u <750 u <l,900 u <760 u <380 u 
Indeno (1,2,3-cd) pyrene 8270 620 2,900 700 <400 u <750 u <l,900 u <760 u <380 u 
Benzo (g,h,i) pcrylcnc 8270 <400 u <750 u <l,900 u <760 u <380 u 

Johnson Controls 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

J\Jctals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 

20209-020- l 21 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/F!D 

TABLE 6·2B(Continued) 

Screening Criteria~ PRGs 

Residental Industrial DAFl SO/GB-6612 

220 1000 <40 u 
220 1000 <40 u 
220 1000 <40 u 

0.39 2.7 1 1,,,1wf~•i!I 
5,400 100,000 82 45.0 

37 810 0.4 0,88 
210 450 2 19.4 

2,900 76,000 8.8 
400 750 5.7 

23 610 <0.12 u 
1,600 41,000 7 14.2 
390 10,000 0.3 <l.2 u 
390 10,000 2 0.69 J 

23,000 100,000 620 31.6 B 

11 35 <0.60 u 

7.7 
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SO/GB-67/1 SO/GB-68/2 SO/GB-69/1 SO/GB.70/1 

lll\llllli'.f[oq\li!:I lrl'l!~ilolilll:I 11,m~!IID~i!iml l,!,~f1,'!Jlij/j!!fl 
<750 u <760 u <7,600 u <3,800 u 
<750 u <760 u <7,600 u <3,800 u 

l,!liffllf~-11 ~ 
47.5 109 103 94.8 

<0.57 u <0.58 u <0.58 u <0.57 VB 

I 223 I 45.6 I 223 I 
256 43.5 775 593 B 

11.7 5.1 22.8 18.9 

<0.ll u <0.12 u <0.12 u <0.11 u 
160 32.l 455 284 
<l.l u <0.58 u <0.58 u <l.l u 
1.0 J 1.4 1.5 1.3 

3,370 B 86.0 B 1,890 B 1,420 B 

1.7 0.82 7.1 3.3 

540 510 1,800 140 
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TABLE 6-2B(Continued) 

Analytical 

Volatile Organic Compounds (µg/kg) Method No. Screening Criteria - PRGs SO/GB-7U2 SO/GB-72/3 SO/GB-73/2 SO/GB-74/1 SO/GB-75/1 
Residental Industrial DAFl 

Benzene 8240 650 1,500 2 <6.9 u <6.l u <5.9 u <5.8 u <5.9 u 
Chlorobenzene 8240 150,000 540,000 70 <6.9 u <6.l u <5.9 u <5.8 u <5.9 u 
1, 1-Dichloroethane 8240 590.000 2,100,000 1,000 <6.9 u <6.1 u <5.9 u <5.8 u <5.9 u 
1,2-Dichloroethane 8240 350 760 1 <6.9 u <6.1 u <5.9 u <5.8 u <5.9 u 
1,2-Dichloroethene (total) 8240 <6.9 u <6.1 u <5.9 u <5.8 u <5.9 u 
Ethyl benzene 8240 230,000 230,000 700 <6.9 u <6.1 u <5.9 u <5.8 u <5.9 u 
Methylene chloride 8240 8,900 21,000 1 <6.9 u <6.1 u <5.9 u <5.8 u <5.9 u 
Tctrachloroethene 8240 5,700 19,000 3 <6.9 u <6.l u <5.9 u <5.8 u <5.9 u 
Toluene 8240 520,000 520,000 600 <6.9 u <6.l u <5.9 u <5.8 u <5.9 u 
Trichloroethene 8240 2,800 6,100 3 <6.9 u <6.1 u <5.9 u 1.9 J <5.9 u 

Scmivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 3,400 8,100 100 <450 u <400 u <l,600 u <l,500 u <390 u 
1,2-Dichlorobenzene 8270 370,000 370,000 900 <450 u <400 u 370 J <l,500 u <390 u 
Nitrobenzene 8270 20,000 110,000 7 <450 u <400 u <l,600 u <1,500 u <390 u 
Naphthalene 8270 56,000 190,000 4,000 <450 u <400 u 430 J <l,500 u <390 u 
Dimethyl phthalate 8270 100,000,000 100,000,000 <450 u <400 u <1,600 u <l,500 u <390 u 
Acenaphthylene 8270 3,700,000 38.000,000 29,000 <450 u <400 u <1,600 u <l,500 u <390 u 
Fluorene 8270 2,600,000 33,000,000 28,000 <450 u <400 u 180 J <l,500 u <390 u 
Phenanthrene 8270 <450 u <400 u <l.600 u <1,500 u <390 u 
Anthracene 8270 22,000,000 100,000,000 590,000 <450 u <400 u <1,600 u <l,500 u <390 u 
Fluoranthene 8270 2,300,000 30,000,000 210,000 <450 u <400 u <1,600 u <l,500 u <390 u 
Pyrene 8270 2,300,000 54,000,000 210,000 <450 u <400 u <1,600 u <l,500 u <390 u 
Benzo (a) anthracene 8270 620 2,900 80 <450 u <400 u <1,600 u <l,500 u <390 u 
bis (2-Ethylhexyl) phthalate 8270 35,000 180,000 <450 u <400 u 2,300 <l,500 u <390 u 
Chrysene 8270 62,000 290,000 8.000 <450 u <400 u <l,600 u <l,500 u <390 u 
Di-n-octyl phthalate 8270 1,200,000 10,000,000 10,000,000 <450 u <400 u <l,600 u <l,500 u <390 u 
Benzo (b) fluoranthene 8270 620 2,900 200 <450 u <400 u <l,600 u <l,500 u <390 u 
Benzo (a) pyrene 8270 62 290 400 <450 u <400 u <1,600 u <1,500 u <390 u 
lndeno (1,2,3-cd) pyrene 8270 620 2,900 700 <450 u <400 u <1,600 u <l,500 u <390 u 
Benzo (g,h,i) perylene 8270 <450 u <400 u <1,600 u <l,500 u <390 u 

Johnson Controls 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE6-2B(Contlnued) 

Screening Criteria - PRGs 

Residental Industrial DAFl SO/GB-71/2 

220 1000 <45 u 
220 1000 <45 u 
220 !000 <45 u 

0.39 2.7 l l'¼lllll!l14:01fi?ifilfilf,:1 
5,400 100,000 82 130 

37 810 0.4 0.76 8 

210 450 2 13.5 

2,900 76,000 15.7 8 

400 750 7.7 

23 610 <0.14 u 
1,600 41,000 7 9.7 

390 10,000 0.3 0.40 J 

390 10,000 2 [_[ J 

23,000 100,000 620 35.2 B 

11 35 [.[ 

7.2 
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SO/GB-72/3 SO/GB-73/2 SO/GB-74/1 SO/GB-75/1 

<40 u IIIJ!fffill I 550 I <39 u 
<40 u <l,600 u 190 u <39 u 
<40 u <l,600 u 190 u <39 u 

fJi1f;;illil>Zl3'!f?J!llf<J 1:i111r~-l 1iw1l!l!ll!llrnl 
10.7 97.9 230 109 

<0.61 u 0.73 8 1.0 B <0.59 UB 

5.5 j!l&W)~ltffl 10.2 14.3 

53.6 831 8 34.7 8 24.3 8 

2.6 24.2 6.0 7.5 

<0.12 u <0.12 u <0.12 u <0.12 u 
7.4 515 20.0 10.8 

<1.2 u <1.2 u <1.2 u <1.2 u 
1.0 J 2.0 3.4 2.0 

20.2 B 6,340 B 162 B 48.3 B 

1.8 I 12.5 I 0.91 <0.59 u 

19 8 2,000 3,300 6.2 
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TABLE6-2B(Continued) 

Analytical 

Volatile Organic Compounds (µg/kg) Method No. Screening Criteria - PRGs S0/GB-76/3 SO/GB-77/2 SO/GB-78/1 SO/GB-79/1 SO/GB-80/3 

Residental Industrial DAFl 
Benzene 8240 650 1,500 2 <5.6 u <5.6 u <5.8 u <6.4 u <6.2 u 
Chlorobenzene 8240 150,000 540,000 70 <5.6 u <5,6 u <5.8 u <6.4 u <6.2 u 
I, I -Dichloroethane 8240 590,000 2,100,000 1,000 <5.6 u <5.6 u <5.8 u <6.4 u <6.2 u 
1,2-Dichloroethane 8240 350 760 1 <5.6 u <5.6 u <5.8 u <6.4 u <6.2 u 
1,2-Dichloroethene (total) 8240 <5.6 u <5.6 u <5.8 u <6.4 u <6.2 u 
Ethylbenzene 8240 230,000 230,000 700 <5.6 u <5.6 u <5,8 u <6.4 u <6.2 u 
Methylene chloride 8240 8,900 21,000 I 2.7 J <5.6 u <5,8 u <6.4 u <6.2 u 
Tetrachloroethene 8240 5,700 19,000 3 <5.6 u <5.6 u <5,8 u <6.4 u <6.2 u 
Toluene 8240 520,000 520,000 600 2.0 J 1.2 J 1.5 J <6.4 u 2.0 J 

Trichloroethene 8240 2,800 6,100 3 <5.6 u <5.6 u L7 J <6.4 u <6.2 u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 3,400 8,100 100 <l,500 u <1,900 u <380 u <420 u <l,600 u 
J ,2-Dichlorobenzene 8270 370,000 370,000 900 <i,500 u <1,900 u <380 u <420 u <l,600 u 
Nitro benzene 8270 20,000 110,000 7 <l,500 u <1,900 u <380 u <420 u <1,600 u 
Naphthalene 8270 56,000 190,000 4,000 2,900 1,500 J <380 u <420 u <1,600 u 
Dimethyl phthalate 8270 100,000,000 100,000,000 <1,500 u <1,900 u <380 u <420 u <l,600 u 
Acenaphthylene 8270 3,700,000 38,000,000 29,000 <1,500 u <l,900 u <380 u <420 u <1,600 u 
Auorene 8270 2,600,000 33,000,000 28,000 <1,500 u 390 J <380 u <420 u 290 J 
Phenanthrene 8270 190 J <l,900 u <380 u <420 u <1,600 u 
Anthracene 8270 22,000,000 100,000,000 590,000 <l,500 u <1,900 u <380 u <420 u <l,600 u 
Fluoranthene 8270 2,300,000 30,000,000 210,000 440 J <1,900 u <380 u <420 u <l,600 u 
Pyrene 8270 2,300,000 54,000,000 210,000 <1,500 u <i,900 u <380 u <420 u <l,600 u 
Benzo (a) anthracene 8270 620 2,900 80 <l,500 u <1,900 u <380 u <420 u <l,600 u 
bis (2-Ethylhexyl) phthalate 8270 35,000 180,000 2,500 2,500 270 J 240 J 4,700 

Chrysene 8270 62,000 290,000 8,000 <1,500 u <1,900 u <380 u <420 u <1,600 u 
Di-n-octyl phthalate 8270 1,200,000 10,000,000 10,000,000 <1,500 u <l,900 u <380 u <420 u <l,600 u 
Benzo (b) fluoranthene 8270 620 2,900 200 <l,500 u <l,900 u <380 u <420 u <1,600 u 
Benzo (a) pyrene 8270 62 290 400 <l,500 u <l,900 u <380 u <420 u <l,600 u 
Indeno (1,2,3-cd) pyrene 8270 620 2,900 700 <l,500 u <l,900 u <380 u <420 u <1,600 u 
Benzo (g,h,i) perylene 8270 <l,500 u <l,900 u <380 u <420 u <l,600 u 

Johnson Controls 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographablc Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/F!D 

TABLE 6-2B(Continued) 

Screening Criteria - PRGs 

Residcntal Industrial DAFl SO/GB-76/3 

220 1000 1',Jijtt\t!i~6oo:¾il\l 
220 1000 <3,700 u 
220 1000 <3,700 u 

0.39 2.7 l I 1.6 I 
5,400 100,000 82 28.5 

37 810 0.4 <0.56 u 
210 450 2 9.6 

2,900 76,000 ll.5 B 
400 750 4.1 

23 610 <0.11 u 
1,600 41,000 7 13.2 

390 10,000 0.3 <l.l u 
390 !0,000 2 l.3 

23,000 100,000 620 31.9 B 

11 35 <0.56 u 

780 
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SO/GB-77/2 SO/GB-78/1 SO/GB-79/1 SO/GB-80/3 

I 670 I j1&ijjj11>\ll~Q'jll liiilkWil~'ll'~!I 120 

<190 u <38,000 u <840 u <82 u 
<190 u <38,000 u <840 u <82 u 

li![i!lll!Mi!I !tmll!mlllf~ 11~111,ll!'uri1.1 
80.3 94.9 84.2 59.l 

<0.56 u <0.58 u <0.64 u <0.62 UB 
21.7 11•1•11 151 12.9 

38.5 B 666 B 1,040 17.0 B 
6.3 23.0 19.0 5.1 

<0.11 u <0.12 u <0.13 u <0.12 u 
30.0 428 125 10.5 

<l.l u <1.2 u 0.63 ) <1.2 u 
3.0 2.0 <1.3 u l.8 

44.7 B 784 B 1,140 47.0 B 

22.5 <0.58 u 2.2 l.l 

570 79 180 B 1,200 
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TABLE 6-2B(Continued) 

Analytical 

Volatile Organic Compounds (µg/kg) Method No. Screening Criteria - PRGs SO/GB-81/4 SO/GB-82/3 SO/GB-83/2 SO/GB-84/2 SO/GB-85/3 

Residental Industrial DAFl 
Benzene 8240 650 1,500 2 <6.0 u <5.6 u <5.7 u <6.3 u <5.8 u 
Chlorobenzene 8240 150,000 540,000 70 <6.0 u <5.6 u <5,7 u <6.3 u <5.8 u 
l ,1-Dichloroethane 8240 590,000 2,100,000 1,000 <6.0 u 12 <5.7 u <6.3 u <5.8 u 
1,2-Dichloroethane 8240 350 760 l <6.0 u <5.6 u <5.7 u <6.3 u <5.8 u 
1,2-Dichloroethene (total) 8240 8.8 <5.6 u <5.7 u <6.3 u <5.8 u 
Ethylbenzene 8240 230,000 230,000 700 22 5.8 <5.7 u <6.3 u <5.8 u 
Methylene chloride 8240 8,900 21,000 l 15 12 <5.7 u 2.6 J <5.8 u 
Tetrachloroethcne 8240 5,700 19,000 3 <6.0 u <5.6 u <5.7 u <6.3 u <5.8 u 
Toluene 8240 520,000 520,000 600 5,4 J 130 2.0 J 2.8 J <5.8 u 
Trichloroethene 8240 2,800 6,100 3 5.0 J <5.6 u <5.7 u <6.3 u <5.8 u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 3,400 8,100 100 <8,000 u <l,500 u <15,000 u <2,100 u <380 u 
1,2-Dichlorobenzenc 8270 370,000 370,000 900 <8,000 u <l,500 u <15,000 u <2,100 u <380 u 
Nitrobenzene 8270 20,000 110,000 7 <8,000 u <1.500 u <15,000 u <2,100 u <380 u 
Naphthalene 8270 56,000 190,000 4,000 25,000 970 J 4,100 J 1,000 J <380 u 
Dimethyl phthalate 8270 100,000,000 100,000,000 <8,000 u <l,500 u <15,000 u <2,100 u <380 u 
Acenaphthylene 8270 3,700,000 38,000,000 29,000 1,900 J <1,500 u <15,000 u <2,100 u <380 u 
F1uorene 8270 2,600,000 33,000,000 28,000 2,800 J 200 J <15,000 u 510 J <380 u 
Phenanthrene 8270 1,300 J <l,500 u <15,000 u <2,100 u <380 u 
Anthracene 8270 22,000,000 100,000,000 590,000 <8,000 u <1,500 u <15,000 u <2,100 u <380 u 
F1uoranthene 8270 2,300,000 30,000,000 210,000 <8,000 u <1,500 u <15,000 u <2,100 u <380 u 
Pyrene 8270 2,300,000 54,000,000 210,000 <8,000 u <l,500 u <15,000 u <2,100 u <380 u 
Benzo (a) anthracene 8270 620 2,900 80 <8,000 u <l,500 u <15,000 u <2,100 u <380 u 
bis (2-Ethylhexyl) phthalate 8270 35,000 180,000 30,000 <1,500 u 9,700 J 3,700 <380 u 
Chryscne 8270 62,000 290,000 8,000 <8,000 u <1,500 u <15,000 u <2,100 u <380 u 
Di-n-octyl phthalatc 8270 1,200,000 10,000,000 10,000,000 <8,000 u <1,500 u <15,000 u <2,100 u <380 u 
Benzo (b) fluoranthene 8270 620 2,900 200 <8,000 u <l,500 u <15,000 u <2,100 u <380 u 
Benzo (a) pyrene 8270 62 290 400 <8,000 u <l,500 u <15,000 u <2,100 u <380 u 
lndeno ( 1,2,3-cd) pyrcne 8270 620 2,900 700 <8,000 u <l,500 u <15,000 u <2,100 u <380 u 
Bcnzo (g,h,i) perylene 8270 <8,000 u <1,500 u <15,000 u <2,100 u <380 u 

Johnson Controls 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FlD 

TABLE 6-2B(Continued) 

Screening Criteria - PRGs 

Residental Industrial DAFI SO/GB-81/4 

220 1000 I l!li!llll'l.B!iij 
220 1000 <80,000 u 
220 1000 <80,000 u 

0.39 2.7 l I 2.2 I 
5,400 100,000 82 6.0 

37 810 0.4 <0,60 u 
210 450 2 4.3 

2,900 76,000 6.4 B 

400 750 2.7 

23 610 <0.12 u 
l,600 41,000 7 10.7 

390 10,000 0.3 <1.2 u 
390 10,000 2 <1.2 u 

23,000 100,000 620 24.6 B 

ll 35 <0.60 u 

9,700 
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SO/GB-82/3 SO/GB-83/2 SO/GB-84/2 SO/GB-85/3 

50 l:l!lllllll'Jl!B1I lillilllll!~llll!iil 
<37 u <190 u <170 u <150 u 
<37 u <190 u <170 u <150 u 

L_l:?_ 
36.0 102 65.2 44 

<1.1 u 0.85 <0.63 u <0.58 u 
9.9 14.1 9.4 23.1 

13.5 B 15.3 B 8.6 B 11.1 B 

4.4 4.6 5.0 27.4 

<0,11 u <0.11 u <0.13 u <0.12 u 
13.4 13.4 10.3 25.1 

<1.1 <1.1 u <1.3 u <1.2 u 
2.0 J 4.3 l.9 l.7 

32.2 B 35.9 B 24.4 B 66.l B 

0.81 <0.57 l.l <0.58 u 

220 2,500 4,500 5.3 
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TABLE 6-2B(Continued) 

Analytical 

Volatile Organic Compounds (µg/kg) Method No. Screening Criteria· PRGs SO/GB-86/2 SO/GB-87/3 SO/GB-88/3 SO/GB-89/5 SO/GB-90/2 

Residental Industrial DAFl 

Benzene 8240 650 1,500 2 <5.8 u <6.1 u <5.8 u <6.2 u <5.6 u 
Chlorobenzene 8240 150,000 540,000 70 <5.8 u <6.1 u <5.8 u <6.2 u <5.6 u 
I, 1 -Dichloroethane 8240 590,000 2,100,000 1,000 <5.8 u <6.1 u <5.8 u <6.2 u <5,6 u 
1,2-Dichloroethane 8240 350 760 1 <5.8 u <6.1 u <5.8 u <6.2 u <5.6 u 
1,2-Dichloroethene (total) 8240 <5.8 u <6.1 u <5.8 u 72 <5.6 u 
Ethyl benzene 8240 230,000 230,000 700 <5.8 u <6.1 u 16 <6.2 u <5.6 u 
Methylene chloride 8240 8,900 21,000 1 2,7 J <6.1 u <5.8 u 2.9 J <5.6 u 
Tetrachloroethene 8240 5,700 19,000 3 <5.8 u <6.1 u <5,8 u <6.2 u <5.6 u 
Toluene 8240 520,000 520,000 600 1.6 J <6.1 u 3,1 J 2,9 J <5,6 u 
Trichloroethene 8240 2,800 6,100 3 <5,8 u <6.1 u <5.8 u 240 <5.6 u 

Semivolatile Organic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 3,400 8,100 100 <380 u <400 u <l,500 u 110 J <370 u 
1,2-Dichlorobenzene 8270 370,000 370,000 900 <380 u <400 u <l,500 u 870 <370 u 
Nitro benzene 8270 20,000 110,000 7 <380 u <400 u <l,500 u <410 u <370 u 
Naphthalene 8270 56,000 190,000 4,000 <380 u <400 u 940 J 410 <370 u 
Dimethyl phthalate 8270 100,000,000 100,000,000 <380 u <400 u <l,500 u <410 u <370 u 
Acenaphthylene 8270 3,700,000 38,000,000 29,000 <380 u <400 u <1,500 u <410 u <370 u 
Fluorene 8270 2,600,000 33,000,000 28,000 <380 u <400 u <l,500 u <410 u <370 u 
Phenanthrene 8270 <380 u <400 u 230 J <410 u <370 u 
Anthracene 8270 22,000,000 100,000,000 590,000 <380 u <400 u <l.500 u <410 u <370 u 
Auoranthene 8270 2,300,000 30,000,000 210,000 <380 u <400 u 220 J <410 u <370 u 
Pyrene 8270 2,300,000 54,000,000 210,000 <380 u <400 u 230 J <410 u <370 u 
Benzo (a) anthracene 8270 620 2,900 80 <380 u <400 u <l,500 u <410 u <370 u 
bis (2-Ethylhexyl) phthalate 8270 35,000 180,000 <380 u 97 J 3,700 180 J <370 u 
Chrysene 8270 62,000 290,000 8,000 <380 u <400 u 170 J <410 u <370 u 
Di-n-octyl phthalate 8270 1,200,000 10,000,000 10,000,000 <380 u <400 u <l,500 u <410 u <370 u 
Benzo (b) fluoranthene 8270 620 2,900 200 <380 u <400 u <1,500 u <410 u <370 u 
Benzo (a) pyrene 8270 62 290 400 <380 u <400 u <l,500 u <410 u <370 u 
Indeno (1,2,3-cd) pyrene 8270 620 2,900 700 <380 u <400 u <1,500 u <410 u <370 u 
Benzo (g,h,i) perylene 8270 <380 u <400 u <l,500 u <410 u <370 u 

Johnson Controls 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 

Barium 
Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-121 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

60IO 

7421 

7471 

6010 

7740 

6010 

6010 

9010/9012 

GC/FID 

TABLE~2B(Continued) 

Screening Criteria~ PRGs 

Resldental Industrial DAFl SO/GB-86/2 

220 IO00 <38 u 
220 IO00 <38 u 
220 IOOO <38 u 

0.39 2.7 I tllilmllml 
5,400 100,000 82 62.5 

37 810 0.4 1.0 
210 450 2 8.9 

2,900 76,000 15.0 B 
400 750 4.9 

23 610 <0.12 u 
1,600 41,000 7 22.5 

390 10,000 0.3 <1.2 u 
390 10,000 2 5.7 

23,000 100,000 620 34.3 B 

11 35 <0.58 u 

11 
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SO/GB-87/3 SO/GB-88/3 SO/GB-89/5 SO/GB-90/2 

I 280 I 1-1 <82 u !E'oo'&III 
<80 u <760 u <82 u <3,700 u 
<80 u <760 u 150 <3,700 u 

.$£\M! l1i1112s~ I I 1.6 I 
14.5 93.0 7.4 

<0.61 u <().58 u <0.62 UB <().56 u 
33.0 31.5 149 108 

53.8 51.7 B 468 B 351 B 
25.8 8.2 3.1 I 1.8 

<0.12 u <0.12 u <0.12 u <0.11 u 
135 34.2 174 481 

<0.61 u <1.2 u <1.2 u <l.l u 
1.1 J 3.8 0.79 J 1.5 

182 B 207 B 81.0 B 581 B 

0.75 5.2 iWildii <0.56 u 

38 990 83 42 
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TABLE 6-2B(ConUnued) 

Analytical 
Volatile O1'ganic Compounds (µg/kg) Method No. Scl'eening Cl'iterla - PRGs SO/GB-9111 SO/GB-92/1 SO/GB-93/1 SO/Gll-94/1 SO/GB-95/2 

Residental Industrial DAFl 
Benzene 8240 650 1,500 2 <6.l u <6.0 u NA NA NA 
Chlorobenzene 8240 150,000 540,000 70 <6.1 u <6.0 u NA NA NA 
l,1-Dichloroethane 8240 590,000 2,100,000 1,000 <6.1 u <6.0 u NA NA NA 
1,2-Dichloroethane 8240 350 760 1 <6.l u <6,0 u NA NA NA 
l ,2-Dichloroethene (total) 8240 <6.1 u 12 NA NA NA 
Ethyl benzene 8240 230,000 230,000 700 <6.1 u <6.0 u NA NA NA 
Methylene chloride 8240 8,900 21,000 1 4.3 lB 6.2 B NA NA NA 
Tetrachloroethene 8240 5,700 19,000 3 <6.l u <6.0 u NA NA NA 
Toluene 8240 520,000 520,000 600 <6.1 u 2,1 J NA NA NA 
Trichloroethene 8240 2,800 6,100 3 <6.1 u 31 NA NA NA 

Semlvolatile O1'ganic Compounds (µg/kg) 

1,4-Dichlorobenzene 8270 3,400 8,100 100 <400 u <400 u NA NA NA 
1,2-Dichlorobenzene 8270 370,000 370,000 900 <400 u <400 u NA NA NA 
Nitro benzene 8270 20,000 110,000 7 <400 u <400 u NA NA NA 
Naphthalene 8270 56,000 190,000 4,000 <400 u 310 J NA NA NA 
Dimethyl phthalate 8270 100,000,000 100,000,000 <400 u <400 u NA NA NA 
Acenaphthylene 8270 3,700,000 38,000,000 29,000 <400 u <400 u NA NA NA 
Fluorene 8270 2,600,000 33,000,000 28,000 <400 u <400 u NA NA NA 
Phenanthrene 8270 <400 u 270 J NA NA NA 
Anthracene 8270 22,000,000 100,000,000 590,000 <400 u 50 J NA NA NA 
Fluoranthene 8270 2,300,000 30,000,000 210,000 <400 u 190 J NA NA NA 
Pyrene 8270 2,300,000 54,000,000 210,000 <400 u 200 J NA NA NA 
Benzo (a) anthracene 8270 620 2,900 80 <400 u 150 J NA NA NA 
bis (2-Ethylhexyl) phthalate 8270 35,000 180,000 520 <400 u NA NA NA 
Chrysene 8270 62,000 290,000 8,000 <400 u 160 J NA NA NA 
Di-n-octyl phthalate 8270 1,200,000 10,000,000 I0,000,000 <400 u <400 u NA NA NA 
Benzo (b) fluoranthene 8270 620 2,900 200 <400 u 210 J NA NA NA 
Benzo (a) pyrene 8270 62 290 400 <400 u 110 J NA NA NA 
lndeno (1,2,3-cd) pyrene 8270 620 2,900 700 <400 u 61 J NA NA NA 
Benzo (g,h,i) perylene 8270 <400 u 79 J NA NA NA 

Johnson Controls 
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Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals (mg/kg) 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 

Lead 

Mercury 
Nickel 

Selenium 
Silver 

Zinc 

Cyani_de (mg/kg) 

Total Chromatographable Organics (mg/kg) 

Johnson Controls 
20209-020-12 l 

Analytical 

Method No. 

8080 

8080 

8080 

7060 

6010 

6010 

6010 

6010 

7421 

7471 

6010 

7740 

6010 

60!0 

9010/9012 

GC/FID 

TABLE 6-2B(Contjnued) 

Screening Criteria - PRGs 

Residental Industrial DAFl SO/GB-91/1 

220 1000 [iillmaal 
220 1000 <4,000 u 
220 !000 <4,000 u 

0.39 2.7 1 IIUIMI 
5,400 100,000 82 41.0 

37 810 0.4 <D.61 u 
210 450 2 l~J 

2,900 76,000 739 

400 750 22.0 

23 610 <D.12 u 
1,600 41,000 7 379 

390 10,000 0.3 0,30 l 

390 10,000 2 0.93 l 

23,000 100,000 620 565 

II 35 9.0 

87 B 
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SO/GB-92/1 SO/GB-93/1 SO/GB-94/1 SO/Gll-95/2 

<40 u <44 u 1•••1 L.EQ 
90 <44 u <8,300 u <360 u 

<40 u 34 J <8,300 u <360 u 

IJllllllW.BII lll!lffi':<11BI ,-~r..l 
47.1 56.3 78.6 61.8 

1.4 0.70 <0.63 u <0.55 UB 

71.5 18.5 I 440 I 24.0 

113 61.1 1,410 49.2 B 

633 62.0 31.7 5.0 

<0.12 u 0.20 <0.13 u <0.11 u 
121 24,2 625 218 

0.28 J 0.60 J 0.29 J <l.l u 
0.86 J 1.5 1.8 2.9 

857 195 2,030 169 B 

1.7 <0.67 u 1.0 0.57 

91 160 180 74 

10/04/01 



TABLE 6-2B(Continued) 

Analytical 
Volatile Organic Compounds (µg/kg) Method No. Screening Criteria - PRGs SO/GB-96/2.S SO/GB-97/2 SO/GB-98/3 SO/GB-99/3 

Resldental Industrial DAFl 
Benzene 8240 650 1.500 2 NA <5.5 u <6.1 u <580 u 
Chlorobenzcne 8240 150,000 540,000 70 NA <5.5 u 67 <580 u 
I, l-Dichloroethane 8240 590,000 2,100,000 1,000 NA <5.5 u <6.1 u <580 u 
1,2-Dichloroethane 8240 350 760 I NA <5.5 u <6.1 u <580 u 
1,2-Dichloroethene (total) 8240 NA <5.5 u <6.l u 190 J 

Ethylbenzene 8240 230,000 230,000 700 NA <5.5 u <6.l u <580 u 
Methylene chloride 8240 8,900 21,000 I NA <5.5 u 14 <580 u 
Tetrachloroethene 8240 5,700 19,000 3 NA <5.5 u <6.1 u <580 u 
Toluene 8240 520,000 520,000 600 NA <5.5 u 2.6 J <580 u 
Trichloroethene 8240 2,800 6,100 3 NA 28 <6.1 u <580 u 

Semlvolatlle Organic Compounds (pg/kg) 

1,4-Dichlorobenzene 8270 3,400 8,100 100 NA <360 u <1,600 u <380 u 
1,2-Dichlorobenzene 8270 370,000 370,000 900 NA <360 u <l,600 u <380 u 
Nitrobenzene 8270 20.000 110,000 7 NA <360 u <l,600 u <380 u 
Naphthalene 8270 56,000 190,000 4,000 NA <360 u <l,600 u 1,400 

Dimethyl phthalate 8270 100,000,000 100,000,000 NA <360 u <l,600 u <380 u 
Acenaphthylene 8270 3,700,000 38,000.000 29,000 NA <360 u <1,600 u <380 u 
Auorene 8270 2,600,000 33,000,000 28,000 NA <360 u <1,600 u <380 u 
Phenanthrene 8270 NA <360 u <l,600 u 43 J 

Anthracene 8270 22,000,000 100,000,000 590,000 NA <360 u <1,600 u <380 u 
Auoranthene 8270 2,300,000 30,000,000 210,000 NA <360 u <1,600 u <380 u 
Pyrene 8270 2,300,000 54,000,000 210,000 NA <360 u <l,600 u <380 u 
Benzo (a) anthracene 8270 620 2,900 80 NA <360 u <l,600 u <380 u 
bis (2-Ethylhexyl) phthalate 8270 35,000 180,000 NA <360 u 6,700 570 

Chrysene 8270 62,000 290,000 8,000 NA <360 u <1,600 u <380 u 
Di-n-octyl phthalate 8270 1,200,000 10,000,000 10,000,000 NA <360 u <1,600 u <380 u 
Benzo (b) fluoranthene 8270 620 2,900 200 NA <360 u <1,600 u <380 u 
Benzo (a) pyrene 8270 62 290 400 NA <360 u <l,600 u <380 u 
lndeno (l,2,3-cd) pyrene 8270 620 2,900 700 NA <360 u <l,600 u <380 u 
Benzo (g,h,i) perylene 8270 NA <360 u <1,600 u <380 u 

Johnson Controls 
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TABLE 6-2B(Continued) 

Analytical Screening Criteria~ PRGs 
Polychlorlnated Blphenyls (µg/kg) Method No. Residental Industrial DAFl SO/GB-96/2.S SO/GB-97/2 

Aroclor 1248 8080 220 !000 41 <36 u 
Aroclor 1254 8080 220 1000 <37 u <36 u 
Aroclor 1260 8080 220 1000 <37 u <36 u 

Metals (mg/kg) 

Arsenic 7060 0.39 2.7 1 1•12•1 iiilib•J 
Barium 6010 5,400 100,000 82 88.3 70.0 
Cadmium 6010 37 810 0.4 <0.56 UB <0.55 UB 
Chromium 6010 210 450 2 14.1 11.0 
Copper 6010 2,900 76,000 24.1 B 33.3 B 
Lead 7421 400 750 6,9 3.3 
Mercury 7471 23 610 <0.11 u <0.11 u 
Nickel 6010 1,600 41,000 7 15.l 709 
Selenium 7740 390 10,000 0.3 <l.l u <l.l u 
Silver 6010 390 10,000 2 2.5 1.6 
Zinc 6010 23,000 100,000 620 55.7 B 43.1 B 

Cyanide (mg/kg) 9010/9012 11 35 0.96 6.3 

Total Chromatographable Organics (mg/kg) GC/FID 16 5.6 

PR Gs= Preliminary Remedial Goals, U.S. Environmental Protection Agency (U.S. EPA), Region 9 [Residential and Industrial for soi!J, November 2000 

DAF 1 = PRG generic soil screening level (SSL) default dilution attenuation factor (DAF) concentration for the migration to groundwater pathway 

U = Compound analyzed for but not detected above reporting limit 

J = Detected below the reporting limit or estimated concentration, 

B = Detected in method blank, 

NA = Not analyzed 

Sample collected by Dames & Moore in January 1994 

SW-846 = Test Methods for Evaluating Soldi Waste, Physical/Chemical Methods, Third Edition, EPA, September 1986 

0 = Concentration above PRO Residential [ij , Jj = Concentration above PRG Industrial 

Bold/Italic= Concentration above OAF I 

Johnson Controls 
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SO/GB-98/3 SO/GB-99/3 

llllli1lblll l~'llll·I 
<2,000 u <380 u 
<2,000 u <380 u 

, .. , ,~, 
132 55.9 

<l.2 UB <0.58 u , __ l 
12,9 

3,100 B 21.8 B 

302 6.2 

<0.12 u <D.12 u 
I 4,780 I 18,2 

<l.2 u <l.2 u 
10.2 1.4 

4,290 B 50.1 B 

&Mil 0.91 

970 2,000 

I0/04/01 



Parameters (µg/kg) 
Acetone 
Benzene 
2-Butanone (MEK) 
Chlorobenzene 
Chloroethane 
Chloromethane 
1,2-Dichlorobenzene 
l, 1-Dichloroethane 
l, 1-Dichloroethene 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethylbenzene 
Hexane 
2-Hexanone 
Methylene chloride 

4-Methyl-2-pentanone 
Tetrachloroethene 
Toluene 
l, 1,1-Trichloroethane 
1, 1,2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylenes 
Ethyl ether 
Isopropylbenzene 

Polychlorinated Biphenyls 
Aroclor 1248 

Percent Moisture 

See footnote notes on page 3 
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TABLE 6-3 

SUMMARY OF SOIL SAMPLE ANALYSES FROM SOIL BORINGS 
PHASE III RF! 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY. FOWLERVILLE, MICHIGAN 

Sam:ele I.D. {De:eth! feet} 
Screening Criteria - PRGs SO-TCEl SO-TCE2 SO-TCE3 SO-TCE6 SO-TCE7 SO-TCE7 SO-TCE8 

Residential Industrial DAFI (4-5) (9-10) (9-10) (7-8) (3-4) (6-7) (6.5-7.5) 

1,600,000 6,200,000 800 4.1 J <l,100 <2,200 7.7 J <24 <22 <4,500 

650 1,500 2 <5.6 <280 <550 <5.5 <6.l <5.5 <l,100 

7,300,000 28,000,000 <22 720J <2,200 <22 <24 <22 <4,500 

150,000 540,000 70 <5.6 <280 <550 <5.5 <6.1 <5.5 <l,100 

3,000 6,500 <II <560 <1,100 <11 <12 <II <2,300 

1,200 2,700 <11 <560 <l,100 <II <12 <11 <2;300 

370,000 370,000 900 <5,6 <280 <550 <5.5 <6.1 <5.5 <l,100 

590,000 2,100,000 1,000 11 3,200 <550 <5.5 <6.1 <5.5 <1,100 

54 120 3 <5.6 <280 <550 <5.5 <6.1 7.0 <l,100 

350 760 1 0.61 J <280 <550 <5.5 <6.1 <5.5 <l,100 

43,000 150,000 20 17 380 3,200 5.4 4.6 400E 410] 

63,000 210,000 30 <2.8 <140 54J <2.8 <3.0 16 <560 

17 380 3,200 5.41 4.6 J 4IOE 410! 

44,000 220,000 <560 <28,000 <55,000 <550 <610 <550 <110,000 

230,000 230,000 700 <5,6 <280 <550 <5.5 <6.1 <5.5 <1,100 

110,000 110,000 <5.6 <280 <550 <5.5 <6.1 1.3 J <i,100 
<22 <l,100 <2,200 <22 <24 <22 <4,500 

8,900 21,000 l l.6J <280 110] 1.6/ 1.91 2.1 J <1,100 

<22 <1,100 <2,200 <22 <24 <22 <4,500 

5,700 19,000 3 <5.6 <280 <550 <5.5 <6.1 1.0 J <1,100 

520,000 520,000 600 <5.6 <280 <550 <5.5 <6.1 <5.5 <1,100 

630,000 1,400,000 110 1.7 J <280 <550 <5.5 <6,l <5.5 <1,100 

840 1,900 0.9 <5.6 <280 <550 <5.5 <6.1 2.6J <l,100 

2,800 6,100 3 6 31J ll!lillm~lllll 11 64 IRll;lll/l~~Rllll 
150 830 0.7 <II <560 <l,100 <II <12 27 <2,300 

210,000 210,000 10,000 <5.6 <280 <550 <5.5 <6.1 <5.5 <l,100 

1,800,000 1,800,000 <11 <560 <1,100 <II <12 <II <2,300 
160,000 520,000 <5.6 <280 <550 <5.5 <6.1 <5.5 <l,100 

220 1,000 NA NA NA NA NA NA NA 

l0,9 10,9 9.5 9.6 18 9.8 l l.3 

Page 1 of3 

SO-TCE9 SO-TCE15 
(7-8) (7.0-7.5) 

<1,100 4,200] 

<270 <2,800 
4101 <ll,000 
<270 <2,800 
<550 <5,600 

<550 <5,600 
<270 <2,800 

<270 <2,800 

<270 <2,800 
<270 <2,800 

190 3,200 
<140 <1.400 

190 J 3,200 
<27,000 49,000 J 

<270 <2,800 
<270 <2,800 

<l,100 <l 1,000 
1301 l,l00J 

<l,100 <11,000 
<270 <2,800 
<270 <2,800 
<270 <2,800 

<270 <2,800 

890 l•gJ:aoaml 
<550 <5,600 

<270 <2,800 
<550 <5,600 
<270 <2,800 

NA NA 

9 10.9 
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Parameters (µg/kg) 
Acetone 
Benzene 
2-Butanone (MEK) 
Chlorobenzene 
Chloroethane 
Chloromethnne 
1,2-Dichlorobenzene 
I, 1-Dichloroethane 
l, l-Dichloroethene 
1,2-Dichloroethane 

cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethyl benzene 
Hexane 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Tetrachloroethene 
Toluene 
1, 1,1-Trichloroethane 
I, 1,2-Trichloroethane 

Trichloroethene 
Vinyl chloride 

Xylenes 
Ethyl ether 
Isopropylbenzene 

Polychlorinated Biphenyls 
Aroclor 1248 

Percent Moisture 

See footnote notes on page 3 
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Screening Criteria 6 PRGs 
Residential Industrial DAFl 
1,600,000 6,200,000 800 

650 1,500 2 
7,300,000 28,000,000 
150,000 540,000 70 
3,000 6,500 
1,200 2,700 

370,000 370,000 900 
590,000 2,100,000 1,000 

54 120 3 
350 760 I 

43,000 150,000 20 
63,000 210,000 30 

44,000 220,000 
230,000 230,000 700 
110,000 110,000 

8,900 21,000 I 

5,700 19,000 3 
520,000 520,000 600 
630,000 1,400,000 110 

840 1,900 0.9 
2,800 6,100 3 
150 830 0.7 

2!0,000 2!0,000 10,000 
1,800,000 1,800,000 
160,000 520,000 

220 1,000 

TABLE 6-3 (Continued) 

SamEle I.D. illeEth? feet} 
SO-TCE19 SO-TCE20 SO-TCE25 SO-TCE29 SO-TCE33 SO-TCE33 SO-TCE34 SO-TCE34 SO-TCE37 

(6.0-6.5) (8.0-8.5) (6.0-6.5) (5-5.5) (5-5.5) (7-8) (7-8) (9-9.5) (6.0-6.5) 
<1,100 <1,200 4601 <l,100 <l,100 NA NA <1,100 <l,100 
<280 <300 <280 <280 <280 NA NA <280 <280 
750! 6IO! 4601 480! 7401 NA NA 4801 490) 
<280 <300 <280 <280 <280 NA NA <280 <280 
<560 <6IO <560 <550 <550 NA NA <560 <550 
<560 <610 <560 <550 <550 NA NA <560 <550 
<280 <300 <280 <280 <280 NA NA <280 IO0J 
<280 <300 <280 <280 <280 NA NA <280 <280 
<280 <300 <280 <280 <280 NA NA <280 <280 
<280 <300 <280 <280 <280 NA NA <140 <140 
<140 2,400 <140 <140 <140 NA NA <280 <280 
<140 851 <140 <140 <140 NA NA <140 <140 
<280 2,500 <280 <280 <280 NA NA <280 JO0J 

<28,000 <30,000 <28,000 <28,000 <28,000 NA NA <28,000 <28,000 
<280 <300 <280 <280 <280 NA NA <280 <280 
<280 <300 <280 <280 <280 NA NA <280 <280 

<l,100 <l,200 <l.100 <1,100 <l,l00 NA NA <l,100 <l,!00 
100] 1201 1101 1001 1201 NA NA lJOJ 91 J 
<1,100 <1,200 <1,100 <1,100 <l,100 NA NA <1,100 <1,IO0 
<280 <300 <280 <280 <280 NA NA <280 <280 
<280 <300 <280 <280 <280 NA NA <280 <280 
<280 <300 <280 <280 <280 NA NA <280 <280 
<280 <300 <280 <280 <280 NA NA '<280 <280 
<280 41 J <280 <280 <280 NA NA <280 <280 
<560 <6IO SSJ <550 <550 NA NA <560 <550 
<280 <300 <280 <280 <280 NA NA <280 <280 
<560 <6IO <560 <550 <550 NA NA <560 <550 
<280 <300 94) <280 <280 NA NA <280 <280 

NA NA NA NA NA 141 ldilllid!llillMI NA NA 

10.6 18.0 11.5 9.3 9.6 11.0 11.0 11.0 9.7 
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TABLE 6-3 (Continued) 

Sample I.D. (Depth, feet) 
Screening Criteria 8 PRGs SO-TCE38 SO-TCE39 SO-TCE39 

Parameters (µg/kg) Residential Industrial DAFI 9-9.5 5-6 10-11 
Acetone 1.600.000 6.200,000 800 <l,100 <l,100 NA 
Benzene 650 1,500 2 <280 <280 NA 
2-Butanone (MEK) 7,300,000 28,000,000 4401 590] NA 
Chlorobenzene 150,000 540,000 70 <280 <280 NA 
Chloroethane 3.000 6,500 <560 <560 NA 
Chloromethane 1.200 2,700 <560 <560 NA 
1,2-Dichlorobenzene 370.000 370,000 900 <280 <280 NA 
1,1-Dichloroethane 590,000 2,100,000 1,000 <280 <280 NA 
1, 1-Dichloroethene 54 120 3 <280 <280 NA 
1,2-Dichloroethane 350 760 l 230 <140 NA 
cis-1,2-Dichloroethene 43,000 150,000 20 <280 <280 NA 
Trans-1,2-dichloroethene 63,000 210,000 30 <140 <140 NA 
1,2-Dichloroethene (total) 230! <280 NA 
l,4-Dioxane 44,000 220,000 3,100 J 3,400 J NA 
Ethylbenzene 230,000 230,000 700 <280 <280 NA 
Hexane 110,000 110,000 <280 <280 NA 
2-Hexanone <1,100 <l,100 NA 
Methylene chloride 8,900 21,000 l 1101 1201 NA 
4-Methyl-2-pentanone <1,100 <1,100 NA 
Tetrachloroethene 5,700 19,000 3 <280 <280 NA 
Toluene 520,000 520,000 600 <280 <280 NA 
1, 1, 1-Trichloroethane 630,000 1,400,000 110 <280 <280 NA 
1, l ,2-Trichloroethane 840 1,900 0,9 <280 <280 NA 
Trichloroethene 2,800 6,100 3 1,200 <280 NA 
Vinyl chloride 150 830 0.7 <560 <560 NA 
Xylenes 210,000 210,000 10,000 <280 <280 NA 
Ethyl ether 1,800,000 1,800,000 <560 <560 NA 
lsopropylbenzene 160,000 520,000 <280 <280 NA 

PolychJorinated Biphenyls 
Aroclor 1248 220 1,000 NA NA <37 

Percent Moisture 11.l l0.3 11.0 

PRGs = Preliminary Remedial Goals, U.S. Environmental Protection Agency (U.S. EPA), Region 9 {Residential and Industrial for soi!J, November 2000 

OAF 1 = PRG generic soil screening level (SSL) default dilution attenua1ion factor (OAF) concentration for the migration to groundwater piithway 

E = Exceeds detection limits; J = Result is detected below the reporting limit or is an estiamted value 

NA = Not anlayzed er collected by URS in June 2000. Analyses performed 'i:-ent Services in 2000. 
= Concentration above PRG Residential I- , ;I = Concentration above PRG Industrial Bold/Italic = DAP l SSL 

Johnson Controls 
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TABLE 6-4 

DETECTION SUMMARY 
INTERIM REMEDIAL (STABILIZATION) MEASURES. PIPE EXCAVATIONS 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY· FOWLERVILLE, MICIIlGAN 

North Excavation South Excavation 
Screening Criteria~ PRGs El-N El-N E2-S E2-S S-18 in Pipe 

Metals (mg/kg) Resirlental Industrial DAFI (N 4 feet) (Base) (Next to Pipe) (Base) (Sediment) 

Arsenic 0.39 2.7 
Barium 

l ~'!llllil.!1$11-l l!!H :t'~~A~-~:9mJ 
5,400 100,000 82 JO.I 55.l 91.8 39.0 

Cadmium 37 810 0.4 <0.60 <0.59 <0.63 <0.58 
Chromium 210 450 2 3.4 10.9 11.6 12.3 
Lead 400 750 I.I 3.2 9.6 4.8 
Mercury 23 610 <0.039 0.0083 B 0.058 0.0062B 

Volatile Organic Compounds (µg/kg) 

Acetone 1,600,000 6,200,000 800 <24 <24 180 <19 
2-Butanone (MEK) 7,300,000 28,000,000 <24 <24 48 <19 
Chlorobenzene 150,000 540,000 70 7.1 6.5 <10 <4.6 
Chlo roe thane 3,000 6,500 <12 <12 <20 1.3 J 
1,2-Dichlorobenzene 370,000 370,000 900 <6.0 2.21 <10 <4.6 
l, 1-Dichloroethane 590,000 2,100,000 1,000 <6.0 <5.9 24 43 
1,2-Dichloroethene (total) <6.0 <5.9 5.81 31 

cis-1,2-Dichloroethene 43,000 150,000 20 <3.0 <5.9 2.5 J 19 
trans-1,2-Dichloroethene 63,000 210,000 30 <3.0 <5.9 3.3 J 12 

Vinyl chloride 150 830 0.7 <12 <12 6.3J 41 

Semivolatne Organic Compounds (µg/kg) 

Benzo (a) pyrene 62 290 400 <390 <390 150 J <380 
Fluorene 2,600,000 33,000,000 28,000 <390 <390 <420 <380 
Phenanthrene <390 <390 <420 <380 
Pyrene 2,300,000 54,000,000 210,000 <390 <390 <420 <380 

Polychlorinated Bipbenyls (µg/kg) 

Aroclor 1016 3,900 29,000 <39 95 <42 <38 
Aroclor 1242 220 1,000 <39 100 <42 <38 
Aroclor 1248 220 1,000 <39 <39 28 J <38 
Aroclor 1254 220 1,000 <39 <39 <42 100 
Aroclor 1260 220 1,000 <39 <39 <42 99 

Percent Moisture (%) 16.3 15.6 20.8 13.8 

PRGs = Preliminary Remedial Goals, U.S. Environmental Protection Agency (U.S. EPA), Region 9 [Residential and Industrial for soil], November 2000 
DAF I = PRG generic soil screening level (SSL) default dilution attenuation factor (DAF) concentration for the migration to groundwater pathway 
Samples collected by URS August 2001 
Samples analyzed by STL in Denver, Colorado September 2001 
B = Estimated result · result is less than reporting limit 
J = Estimated result - result is less than reporting lmit 
NA= Not analyzed 
c==] = Concentration above PRG Residential 
Ill.II = Concentration above PRG Industrial 

Johnson Controls 
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32.7 
<().68 

103 
11.6 

0.075 

<1,400 
<1,400 
<340 
<680 
<340 
<340 
<340 
<170 
<170 
<680 

<1,800 
1,600 J 
2,700 
680J 

<900 
<900 

awrcal 
<900 
<900 

27.0 
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TABLE 6-5 

DETECTION SUMMARY 
INTERIM DELINEATION MEASURES -TEST PITS 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY - FOWLERVILLE, MICIDGAN 

SWMUE 
Screening Criteria - PRGs E-TP-2 

Metals (mg/kg) Residental lndll.5trial DAFl (4feet) 

Arsenic 0.39 2.7 I/ill IF'lliii l. ~ .. \! 
Barium 5.400 100,000 82 44.l 
Cadmium 37 810 0.4 0.067 B 
Chromium 210 450 2 151 
Lead 400 750 11.8 
Mercury 23 610 0.050 

Volatile Organic Compounds (µg/kg) 

1,2-Dichlorobenzene 370,000 370,000 900 <2,800 
Isopropylbenzene 160,000 520,000 <2,800 
Methylene chloride 8,900 21,000 1000 <2,800 

Semivolatile Organic Compounds (µg/kg) 

Fluorene 2,600,000 33,000,000 28000 150J 
Phenanthrene <360 
Pyrene 2,300,000 54,000,000 210000 <360 

Polychlorinated Biphenyls (µg/kg) 

Aroclor 1248 220 1000 -lf?i KIii 
Aroclor 1260 220 1000 <360 

Percent Moisture ( % ) 9.2 

SWMUB 
B-TP-3 

(4 feet) (5 feet) 

1.2 <18.7 
20.2 23.1 

0.054B <9.4 

t --~1 
8.1 11.2B 

0.021 B 0.087 

34 ~ 
2.3 J <7,500 
1.2 J <7,500 

<370 2,300 
<370 1,300 
<370 <1,200 

~I 
38 <1,200 

11.7 4<5.6 

PRGs = Preliminary Remedial Goals, U.S. Environmental Protection Agency (U.S. EPA), Region 9 [Residential and Industrial for soil], November 2000 
DAF l = PRG generic soil screening level_(SSL) default dilution .ittenuation factor (OAF) concentration for the migration to groundwater pathway 
Samples collected by URS August 2001 
Samples analyzed by STL in Denver, Colorado September 2001 
B :;;:; Estimated result - result is less than reporting limit 
J:;;:; Estimated result - result is less than reporting lmit 
NA:;;:; Not analyzed 
CJ = Concentration above PRG Residential 

- = Concentration above PRG Industrial 

Johnson Controls 
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Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chlorofonn 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

l ,4-Dichlorobenzene 

l, 1-Dichloroethane 
l, l ·Dichloroethene 
cis-1,2· Dichloroethene 

Trnns-1,2-dichloroethene 

1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 

Methylene chloride 
Tetrachloroethene 
Toluene 
l, 1,1-Trichl0roethane 

Trichloroethene 

Vinyl chloride 

Xylenes 
Ethyl Ether 

See footnotes on page 16 

Johnson Controls 
20209-020-121 

TABLE 6-6 

SUMMARY OF GROUNDWATER SAMPLE ANALYSES 

PHASE II AND PHASE ill RF! 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY - FOWLERVILLE, MICHIGAN 

Generic Cleanu[! Criteria MW-Al MW-A2 MW-A3 
GCC• PRGs•• MCLs*** 1/94 ~ 2/94 6100 1/94 - 2194 6100 l/94 ~ 2/94 

2,100 610 NA <10 NA <10 NA 
5.0 0.35 5.0 WM 0.32] <0.50 U <l.0 ll#WM 
100 0.18 80 NA <1.0 NA <l.0 NA 

38,000 1,900 NA <5.0 NA <5.0 NA 
2,300 1,000 NA <l.0 NA <l.0 NA 

5.0 0.17 5.0 <5.0U <1.0 4 Bffl!Mii <LO 14#-i#JA 
100 110 6.8 4.5 2.0J <1.0 9.8 

NA <2.0 NA <2.0 NA 
l00 0.16 80 NA <LO NA <1.0 NA 

1,100 1.5 NA <2.0 NA <2.0 NA 
600 370 600 0.74 <1.0 <0.50U <1.0 0.321 
19 s.s 0.77 <1.0 0.49 J <LO <0.50 U 

75 0.5 75 <1.0 MWM II <l.0 Iii ' 2,500 8IO <0.5U <1.0 <0.50 U <1.0 <0.50U 
7.0 0.046 7.0 <0.5U <l.0 <0.50U <1.0 <0.50 U 

70 61 70 NA <l.0 NA <1.0 NA 

100 120 100 <0.5 U <0.5 <0.50 U <0.50 <0.50U 

<5.0U <LO <5.0U <1.0 <5.0U 
350 6.1 NA <200 NA <200 NA 

3,800,000 NA <200 NA <200 NA 
74 1,300 700 0.61 <1.0 <0.50 U <LO <0.50 U 

5.0 4.3 I.I <1.0 I.I BJ <1.0 <5.0U 

5.0 I.I 5.0 <5.0U <1.0 <5.0U <l.0 <5.0U 
790 720 1,000 0.67 <1.0 <0.50 U <l.0 0.25 J 
200 540 200 NA <1.0 NA <l.0 NA 

5.0 1.6 5.0 <0.5U <l.0 <5.0U <l.0 <5.0U 

2.0 0.041 2.0 <I.OU <1.0 <LOU <LO <LOU 

280 1,400 l0,000 1.8 <2.0 <0.50U <2.0 0.311 
lO 1,200 NA <2.0 NA <2.0 NA 
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MW-A4 
6100 l/94 ~ 2/94 6100 

2.81 NA NS 
<l.0 <0.50 U NS 
<l.0 NA NS 
<5.0 NA NS 
<l.0 NA NS 
<1.0 <5.0U NS 
2.8 <5.0 U NS 

<2.0 NA NS 
<1.0 NA NS 
<2.0 NA NS 
<1.0 0.301 NS 
<1.0 <0.50U NS 

<1.0 Bil ft 1111 NS 

<l.0 <0.50 U NS 
<LO <0.50 U NS 

<1.0 NA NS 

<0.50 <0.50 U NS 

<1.0 <5.0U NS 
<200 NA NS 

<200 NA NS 
<l.0 <0.50U NS 

<1.0 2.6JB NS 

<LO <5.0U NS 
<LO <0.50 U NS 
<1.0 NA NS 

<l.0 <5.0U NS 

<LO <LOU NS 

<2.0 0.32) NS 
<2.0 NA NS 

l0/04/01 



Parameters 

Generic Cleanu2 Criteria 
GCC PRGs MCLs 

Polychlorinated Biphenyls (PCBs) (pg/L) 

Aroclor 1248 

Dissolved Metals (mg/L) 

Antimony 
Arsenic 
Barium 
Beryllium 
Cnt;lmium 
Chromium 
Cobalt 
Copper 
Lead 

Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 

Others (mg/L) 

Dissociable cyanide 
Total cyanide 

See Footnotes on page 16. 

Johnson Controls 
20209-020-121 

0.5 0.034 0.5 

0.006 0.o!5 0.006 
0.050 0.000045 0.050 
2.000 2.600 2.000 
0.004 0.073 0.004 
o,oos 0.018 0.005 
0.100 5.5.000 0.100 
0.100 2.200 
1.000 1.400 1.300 
0.004 0.ot5 

0.002 0.0!1 0.002 
0.100 0.730 0.100 

0.050 0.180 0.050 
0.098 0.180 
0.062 0.260 
5.000 11.000 

0.2 0.0062 0.2 

0.2 0.0062 0.2 

TABLE 6-6 (Continued) 

MW-Al MW-A2 

1194 • 2/94 6/00 1194 • 2/94 

NA NS NA 

NA NS NA 

1-.v1~~1 NS MIOW& 
0.11 NS 0.16 
NA NS NA 

<0.0050 NS <0.0050 

<0.010 NS <O.OIO 
NA NS NA 

<0.020 NS <0.020 

<0.0050 NS 0.0010 

<0.00020 NS <0.00020 
<0.040 NS <0.040 

<0.010 NS 0.0034 
<0.010 NS <0.010 

NA NS NA 
0.017 NS 0.027 

NA NA NA 

imYD~RI NA Md!UlMW 
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MW-A3 MW-A4 
6/00 1194 • 2/94 6/00 1194 • 2/94 6/00 

NS NA NS NA NS 

NS NA NS NA NS 

NS $ f\l¥W NS WP.M+i NS 

NS 0.13 NS 0.033 NS 
NS NA NS NA NS 
NS <0,00SO NS <0.0050 NS 

NS <0.010 NS <0.010 NS 
NS NA NS NA NS 
NS <0.020 NS <0.020 NS 

NS <0.0050 NS <0.0050 NS 

NS <0.00020 NS <0.00020 NS 

NS <0.040 NS <0.040 NS 

NS <0.010 NS 0.0034 NS 
NS <0.010 NS <0.010 NS 
NS NA NS NA NS 
NS 0.014 NS 0.015 NS 

NA NA <0.010 NA NS 

NA 1-~1•1--- Ni@@M NS 

10/04/0l 



Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chlorofonn 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

l, l-Dichloroethane 
1, 1-Dichloroethene 
cis-1,2-Dichloroethene 

Trans-1,2-dichloroethene 

1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 

Methylene chloride 

Tetrachloroethene 
Toluene 
I, !,I-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylenes 
Ethyl Ether 

See footnotes on page 16 

Johnson Controls 
20209-020-121 

Generic Cleanu~ Criteria 
GCC PRGs MCL, 

2,100 610 
5.0 0.35 5.0 
100 0.18 80 

38,000 1,900 
2,300 1,000 
5.0 0.17 5.0 
100 110 

100 0.16 80 
1,100 1.5 
600 370 600 
19 5.5 
75 0.5 75 

2,500 810 
7.0 0.046 7.0 
70 61 70 

100 120 100 

350 6.1 
3,800,000 

74 1,300 700 
5.0 4.3 

5.0 1.1 5.0 
790 720 1,000 
200 540 200 
5.0 1.6 5.0 
2.0 0.041 2.0 

280 1,400 10,000 
IO 1,200 

TABLE 6-6 (Continued) 

MW-Bl MW-B2 
1/94 -1/94 6/00 1/94 -1/94 

NA <80 NA 
<0.50 U <8.0 <0.50 U 

NA <8.0 NA 
NA <40 NA 
NA <8.0 NA 

<25U <8~0 <5.0U 
<25 U <8.0 <5.0U 

NA <16 NA 
NA <8.0 NA 
NA <16 NA 

0.31 J <8.0 <0.50 U 
<0.50 U <8.0 <0.50 U 
<0.50 U <8.0 <0.50U 

15 J 5.4 1 <5.0U 

ili#ii lm•~~-1 <0.50 U 
NA NA 
32 II <0.50 U 

480 230 <5.0U 
NA <l,600 NA 
NA <l,600 NA 

<0.50 U <8.0 <0.50 U 
<25U 111-1,-1 <5.0U 

<25U <8.0 <5.0U 
<0.50 U <8.0 <0.50U 

NA 
<0.50 U 

<IOU 

<0.50 U 
NA NA 
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MW-B3 MW-B4 
6/00 1/94 -1/94 6/00 1/94 -1/94 6/00 

<10 NA <40 33 13 
<1.0 0.28J <4.0 <0.50 U <1.0 
<l.0 NA <4.0 NA <l.0 
<5.0 NA <20 NA 2.71 
<1.0 NA <4.0 <0.50 U <1.0 
<1.0 <25U <4.0 <5.0U <l.0 
<1.0 <25U <4.0 <5.0U <l.0 
<2.0 NA <8.0 NA 0.31 J 
<1.0 NA <4.0 NA <l.0 
<2.0 NA <8.0 NA <2.0 
<LO 0.99 <4.0 <0.50 U <1.0 
<1.0 <0.50 U <4.0 <0.50 U <l.0 

<1.0 <0.50U <4.0 <0.50 U <1.0 

<LO <25U 0.91 J <5.0U 0.431 
<1.0 <20U <4.0 <0.50U <1.0 

<1.0 NA 59 NA 0.38 J 

<0.50 43 2.9 <0.50 U <0.50 

<l.0 530 62 1.5 J <LO 
<200 NA <800 NA <200 
<200 NA <800 NA 120 J 
<1.0 <0.50 U <4.0 <0.50 U <l.0 

1.0 <25U l!Wo~ <5.0U l.20 

<l.0 <25 U <4.0 <5.0U <1.0 
<1.0 0.31 J <4.0 <0.50 U <1.0 
<1.0 NA <4.0 NA <1.0 
<1.0 

11 ... , 
0.47 J <l.0 

<l.0 <IOU <1.0 

<2.0 <0.50 U <8.0 <0.50 U <2.0 
<2.0 NA <8.0 NA <2.0 

I0/04/01 



Parameters 
Generic Cleanue Criteria 

GCC PRGs MCLs 

Polychlorinated Biphenyls (PCBs) (µg/L) 

Aroclor 1248 

Dissolved Metals (mg/L) 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 

Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 

Others (mg/L) 

Dissociable cyanide 
Total cyanide 

See Footnotes on page 16. 

Johnson Controls 
20209-020-121 

0,5 0.034 0.5 

0.006 0.015 0.006 
0.050 0.000045 0.050 
2.000 2.600 2.000 
0.0<¾ 0.073 0.004 
0.005 0.018 0.005 

0.100 55.000 0.100 
0,100 2.200 
1.000 1.400 1.300 
0,004 0.015 

0.002 0.011 0,002 

0.100 0.730 0.100 

0.050 0.180 0.050 
0.098 0.180 
0.062 0,260 
5.000 11.000 

0.2 0.0062 0.2 

0.2 0.0062 0.2 

TABLE 6-6 (Continued) 

MW-Bl MW-B2 
1/94 - 2/94 6/00 1/94 - 2/94 

NA NS NA 

<(),060 NS <(),060 ~-- NS MY&WM 
0.18 NS 0.14 

<0.0020 NS <0.0020 
<0.0050 NS <0,0050 
<(),010 NS <(),010 

NA NS NA 
<0.020 NS <(),020 

<(),0050 NS <(),0050 

<0.00020 NS <(),00020 

0.096 NS <(),040 

0,0028 NS 0.0024 
<(),010 NS <(),0!0 
<(),0!0 NS <().010 
0.o35 NS 0.014 

NA NA NA 
<(),0IO U NA <().0IO U 
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MW-B3 MW-B4 
6/00 1194 - 2194 6/00 1/94 - 2/94 6/00 

NS NA NS <LO NS 

NS <(),060 NS - NS 
NS mmt1005b- NS NS 
NS 0.24 NS 0,10 NS 
NS <0.0020 NS <0.0020 NS 
NS I 0.0053 I NS <0.0050 NS 
NS <0.010 NS <0.010 NS 
NS NA NS <0.010 NS 
NS <(),020 NS <(),020 NS 
NS <0.0050 NS <0.0050 NS 
NS <(),00020 NS <(),00020 NS 
NS ! 0.21 ! NS <0.<¾0 NS 
NS 0.0030 NS <0.010 NS 
NS <(),010 NS <().0!0 NS 
NS <(),0!0 NS 0.0045 NS 
NS 0.015 NS 0.012 NS 

NA NA NA NA NA 
NA <(),010 U NA <0.010 U NA 

10/04/01 



Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Ch1oromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

I, 1-Dichloroethane 
1, 1-Dichloroethene 
cis-1,2-Dichloroethene 

Trans- l ,2-dich1oroethene 

l,2-Dichloroethene (total) 
l,4-Dioxane 
Ethanol 
Ethylbenzene 

Methylene chloride 
Tetrachloroethene 
Toluene 
I, 1,l-Trich1oroethane 
Trichloroethene 
Vinyl chloride 

Xylenes 
Ethyl Ether 

See footnotes on page 16 

Johnson Controls 
20209-020- l 21 

Generic Cleanu2 Criteria 
GCC PRGs MCLs 

2,100 610 
5.0 0.35 5,0 
100 0.18 80 

38,000 1,900 
2,300 1,000 

5.0 0.17 5.0 
l00 110 

100 0.16 80 
1,100 1.5 
600 370 600 
19 5.5 
75 0,5 75 

2,500 810 
7.0 0.046 7.0 
70 61 70 

100 120 l00 

350 6.1 
3,800,000 

74 1,300 700 
5.0 4.3 
5.0 l.l 5.0 
790 720 1,000 
200 540 200 
5.0 1.6 5.0 
2.0 0.041 2.0 

280 1,400 10,000 
IO 1,200 

TABLE 6-6 (Continued) 

MW-Cl MW-C2 MW-C3 
1194 • 2/94 6/00 1/94 • 2/94 6/00 1/94 • 2/94 6/00 

NA <130 NA NS BD-Mt <29 
<0.50 U <13 <0.50 U NS <5.0U <2.9 

NA . <13 NA NS NA <2.9 
NA <67 NA NS NA <14 
NA <13 NA NS <l,200 U <2.9 

<17 U <13 <5.0U NS <l,2000 <2.9 
<170 <13 <5.0U NS <1,200U 1.9 J 

NA <27 NA NS NA <5.7 
NA <13 NA NS NA <2.9 
NA <27 NA NS NA <5.7 

0.41J 17 <O.SU NS 160 18 
<0.50 U <13 <0.5 u NS <5.0U <2.9 
<0.50 U <13 <0.SU NS 1!1\11111,go,._J~ 
<170 <13 <5.00 NS <l,200 U 1.6 J 
<120 - <0.50 U NS <12U <2.9 

NA NA NS NA I 11•§a'!i!'I 
14 

. 
<0.50 U NS 28 96 

43 350 <5.0U NS <1,2000 250 
NA <2,700 NA NS NA <570 
NA <2,700 NA NS NA <570 

<0.50 U <13 <0.50 U NS 3.8 J <2.9 
3.8 JB <13 <5.0U NS 1·.a~I <2.9 

<13 <5.0U NS <l,2000 <2.9 
<13 <0.50 U NS 3.3 J <2.9 

NA NS NA <2.9 
<5.0U NS <1,2000 111111 <lOU NS <2,500U 

<0.500 NS 27 <5.7 
NA <27 NA NS NA <5.7 
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Parameters 

Polychlorinated Biphenyls (PCBs) (pg/L) 

Aroclor 1248 

Dissolved Metals (mg/L) 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium 
Cobalt 
Copper 
Lead 

Mercury 
Nickel 

Selenium 
Silver 
Vanadium 
Zinc 

Others (mg/L) 

Dissociable cyanide 
Total cyanide 

See Footnotes on page 16. 

Johnson Controls 
20209-020-12 l 

Generic Cleanul! Criteria 
GCC PRGs MCLs 

0.5 0.034 0.5 

0.006 0.015 0.006 
0.050 0.000045 0.050 
2.000 2.600 2.000 
0.004 0.073 0.004 
0.005 0.018 0.005 

0.100 55.000 0.100 
0.100 2.200 
1.000 1.400 I.JOO 
0.004 0.015 

0.002 0.011 0.002 
0.100 0.730 0.100 

0.050 0.180 0.050 
0.098 0.180 
0.062 0.260 
5.000 11.000 

0.2 0.0062 0.2 
0.2 0.0062 0.2 

TABLE 6-6 (Continued) 

MW-Cl 
1/94 • 2194 6/00 

NA NS 

NA NS 
0.0036 NS 
0.11 NS 
NA NS 

<0.0050 NS 
<0.010 NS 

NA NS 
<0.020 NS 
<0.0050 NS 

<0.00020 NS 
0.56 NS 

<0.0050 NS 
<0.010 NS 

NA NS 
0.024 NS 
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MW-C2 MW-CJ 
1/94 - 2194 6/00 1194 • 2194 6/00 

NA NS IWl!I ~,, NS 

NA NS <0.060 NS 
IM4@1 NS MJ@SQM NS 

0.17 NS 0.12 NS 
NA NS «l.0020 NS 

<0.0050 NS <0.0050 NS 
<0.010 NS <0.010 NS 

NA NS <0.010 NS 
<0.020 NS <0.020 NS 
<0.0050 NS <0.0050 NS 

<0.00020 NS <0.00020 NS 
<0.040 NS 0.22 NS 
<0.010 NS <0.050 NS 
<0.010 NS <0.010 NS 

NA NS <0.010 NS 
0.13 NS 0.036 NS 

NA NS NA <0.0!0 
<0.010 U NS lll'l,i-!l11111I <0.010 

10/04/01 



Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
I, 1-Dichloroethane 
l, l-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 

1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloioethane 
Trichloroethene 
Vinyl chloride 
Xylenes 
Ethyl Ether 

See footnotes on page 16 

Johnson Controls 
20209-020-121 

Generic Cleanul! Criteria 
GCC PRGs MCLs 

2,100 610 
5.0 0.35 5.0 
l00 0.18 80 

38,000 1,900 
2,300 1,000 
5.0 0.17 5.0 
!00 1IO 

l00 0.16 80 
1,100 1.5 
600 370 600 
19 5.5 
75 0.5 75 

2,500 8IO 
7.0 0.046 7.0 
70 61 70 

l00 120 l00 

350 6.1 
3,800,000 

74 1,300 700 
5.0 4.3 
5.0 I.I 5.0 
790 720 1,000 
200 540 200 
5.0 1.6 5.0 
2.0 0.041 2.0 

280 1,400 l0,000 
IO 1,200 

TABLE 6-6 (Continued) 

MW-El MW-E2 MW-E3 
1194 - 2194 6/00 l/94 • 2194 6/00 1194 - 2194 6/00 

NA NS NA NS <IOU NS 
<0.50U NS k4 NS <0.50 U NS 

NA NS NA NS NA NS 
NA NS NA NS NA NS 
NA NS NA NS <5.0U NS 

<5.0U NS <5.0U NS <5.0U NS 
<5.0U NS <5.0U NS 1.9 J NS 

NA NS NA NS NA NS 
NA NS NA NS NA NS 
NA NS NA NS NA NS 

<5.0U NS 0.46] NS 0.49 J NS 
<0.50U NS 0.51 NS <0.50U NS 
<0.50 U NS NS rnw ' NS 
<0.5 u NS NS <0.5 U NS 
<0.5U NS NS <0.5 u NS 

NA NS NS NA NS 
<0.50 U NS <0.50U NS <0.50U NS 
<5.0U NS <5,0U NS <5.0U NS 

NA NS NA NS NA NS 
NA NS NA NS NA NS 

<0.50 U NS 0.72 NS <0.50 U NS 
I.OJ NS <5.0U NS <5.0U NS 

<5.0U NS <5.0U NS <5.0U NS 
dJ.50 U NS 0.63 NS <0.50 U NS 

NA NS NA NS NA NS 
<5.0U NS <5.0U NS <5.0U NS 
<IOU NS <IOU NS <IOU NS 

<0.50U NS 2.0 NS <0.50 U NS 
NA NS NA NS NA NS 
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Parameters 

Polychlorinated Biphenyls (PCBs) (µg/L) 

Aroclor 1248 

Dissolved Metals (mg/L) 

Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 

Chromium 
Cobalt 
Copper 
Lead 

Mercury 
Nickel 

Selenium 
Silver 
Vanadium 
Zinc 

Others (mg/L) 

Dissociable cyanide 

Total cyanide 

See Footnotes on page 16 

Johnson Controls 
20209-020-121 

Generic Cleanu2 Criteria 
GCC PRGs MCLs 

0.5 0.034 0.5 

0.006 0.DI5 0.006 
0.050 0.000045 0.050 
2.000 2.600 2.000 
0.004 0.073 0.004 
0.005 0.018 0.005 
0.100 55.000 0.100 
0.100 2.200 
1.000 1.400 1.300 
0.004 O.D15 
0.002 0.011 0.002 
0.100 0.730 0.100 
0.050 0.180 0.050 
0.098 0.180 
0.062 0.260 
5.000 11.000 

0.2 0.0062 0.2 
0.2 0.0062 0.2 

TABL'E 6-6 (Continued) 

MWCEl 

1/94 • 2/94 6100 

NA NS 

NA NS 
Mo:@1,n NS 

0.18 NS 
NA NS 

<0.0050 NS 
<0.010 NS 

NA NS 
<0.020 NS 
<0.0050 NS 

<0.00020 NS 
<0.040 NS 

<0.0050 NS 
<0.010 NS 

NA NS 
0.0046 NS 

NA NS 
en@ J NS 
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MW-E2 MW-E3 
1194 • 2/94 6100 1194 • 2/94 6/00 

NA NS <1.0 NS 

NA NS <0.060 NS 

mrt NS MOtt1M NS 
0.15 NS 0.13 NS 
NA NS <0.0020 NS 

<0.0050 NS <0.0050 NS 
<0.010 NS <0.010 NS 

NA NS <0.010 NS 
<0.020 NS <0.020 NS 
<0.0050 NS i 0.0060 I NS 

<0.00020 NS <0.00020 NS 
<0.040 NS <0.040 NS 
<0.010 NS <0.0050 NS 
<0.010 NS <0.010 NS 

NA NS <0.010 NS 
0.014 NS O.D18 NS 

NA NS NA NS 
<0.010 U NS lllll4i'mm NS 

10/04/01 



Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Ch1orobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
l,3-Dichlorobenzene 
l,4-Dichlorobenzene 

1, 1-Dichloroethane 
l,1-Dichloroethene 
ds-1,2-Dichloroethene 

Trans-1,2-dichloroethene 

1,2-Dichloroethene (total} 
l,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
I, I, 1-Trichloroethnne 
Trichloroethene 

Vinyl chloride 

Xylenes 
Ethyl Ether 

See Footnotes on page 16 

Johnson Controls 
20209-020-121 

Generic Cleanu~ Criteria 
GCC PRGs MCLs 

2,100 6IO 
5.0 0.35 5.0 
l00 0.18 80 

38,000 1,900 
2,300 1,000 

5.0 0.17 5.0 
l00 110 

l00 0.16 80 
1,100 1.5 
600 370 600 
19 5.5 
75 0.5 75 

2,500 8IO 
7.0 0.046 7.0 
70 61 70 

l00 120 l00 

350 6.1 
3,800,000 

74 1,300 700 

5.0 4.3 
5.0 I.I 5.0 
790 720 1,000 
200 540 200 
5.0 1.6 5.0 

2.0 0.041 2.0 

280 1,400 l0,000 
10 1,200 

TABLE 6·6 (Continued) 

MW-Fl MW-F2 
1194 • 2/94 6/00 1194 - 2/94 

NA <IO NA 
<0.50 U <l.0 <0.50U 

NA <1.0 NA 
NA <5.0 NA 
NA <1.0 NA 

<5.0U <l.0 <5.0U 
<5.0U <l.0 <5.0U 

NA <2.0 NA 
NA <LO NA 
NA <2.0 NA 

<0.50 U <1.0 <0.50 U 
<0.50U <LO <0.50 U 
<0.50 U <LO <0.50 V 

<5.0U <1.0 <5.0U 
<0.50 U <1.0 <0.50 U 

NA <LO NA 
<0.50U <0.50 <0.50 U 

<5.0U <LO <5.0U 
NA <200 NA 
NA <200 NA 

<0.50 U <LO <0.50 U 

<5.0U <1.0 <5.0U 

<5.0V <1.0 <5.0U 
<0.50 U <LO <0.50U 

NA <l.0 NA 
<5.0U <l.0 <5.0 U 

<IOU <1.0 <IOU 

0.40 J <2.0 <0.50U 
NA <2.0 NA 
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MW-F3 MW-F4 MW-F5 
6/00 1/94 • 2/94 6/00 1/94 - 2/94 6/00 1194-2/94 6/00 

NS NA <10 NA <10 <l0U <10 

NS <{)_50 U 0.31 J <().50 U 0.23 J <0.50 U <LO 
NS NA <1.0 NA <1.0 NA <LO 

NS NA <5.0 NA <5.0 NA <5.0 

NS NA <l.0 NA <1.0 <0.50 U <LO 
NS <5.0U <LO <5.0U <l.0 <5.0U <1.0 
NS <5.0U 0.531 <5.0U <LO <5.0U <l.0 

NS NA <2.0 NA <2.0 NA <2.0 

NS NA <LO NA <l.0 NA <1.0 

NS NA <2.0 NA <2.0 NA <2.0 

NS 0.47 J <1.0 <0.50 U <1.0 <0.50 U <l.0 

NS <0.50 U <1.0 <0.50 U <LO <0.50U <1.0 

NS <0.50U <1.0 <0.50 U <1.0 <;0.50 U <1.0 

NS <5.0U <1.0 <5.0U <LO <5.0U <l.0 
NS <0.50 U <LO <0.50U <LO <0.50 U <1.0 

NS NA <1.0 NA <1.0 NA <LO 

NS <0.50 U <0.50 <0.50U <0.50 <0.50 U <0.50 

NS <5.0U <l.0 <5.0U <1.0 <5.0U <LO 

NS NA <200 NA <200 NA <200 
NS NA <200 NA <200 NA <200 

NS <0.50 U <l.0 <0.50 U <1.0 <0.50 U <l.0 

NS <5.0U <1.0 I.I J <1.0 <5.0U <1.0 

NS <5.0U <l.0 <5.0U <1.0 A@@M <l.0 

NS <0.50U <LO <0.50U <l.0 <0.50 U <l.0 
NS NA <l.0 NA <l.0 NA <LO 

NS <5.0U <1.0 <5.0U <l.0 <5.0U <l.0 

NS <IOU <1.0 <IOU <l.0 <l0U <l.0 

NS <0.50 U <2.0 <0.50 U <2.0 <0.50U <2.0 
NS NA <2.0 NA <2.0 NA <2.0 

10/04/01 



Parameters 
Generi~ Cleanu2 Criteria 

GCC 

Polychlorinated Biphenyls (PCBs) (pg/L) 

Aroclor 1248 

Dissolved Metals (mg/L) 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lend 
Mercury 
Nickel 

Selenium 
Silver 
Vanadium 
Zinc 

Others (mg/L) 

Dissociable cyanide 
Total cyanide 

See Footnotes on page 16 

Johnson Controls 
20209-020-121 

0.5 

0.006 
0.050 
2.000 
0.004 
0.005 
0.100 
0.100 
l.000 
0.004 
0.002 
0.100 
0.050 
0.098 
0.062 
5.000 

0.2 
0.2 

PRGs MCLs 

0.034 0.5 

0.0,5 0.006 
0.000045 0.050 

2.600 2.000 
0.073 0.004 
0.018 0.005 
55.000 0.100 
2.200 
l.400 l.300 

0.015 
0.011 0.002 
0.730 0.100 

0.180 0.050 
0.180 
0.260 
11.000 

0.0062 0.2 
0.0062 0.2 

TABLE 6-6·(Continued) 

MW-Fl MW-F2 
1194 • '.1/94 6100 1/94 • '.1/94 

NA NS NA 

NA NS NA 
Ml@W NS <ll.0050 

0.15 NS 0.031 
NA NS NA 

<ll.0050 NS <ll.0050 
<0.010 NS <ll.OIO 

NA NS NA 
<0.020 NS <0.020 

<0.0050 NS <0.0050 
<0.00020 NS <0.00020 
<ll.040 NS <ll.040 

0.0010 NS <ll.0050 
<0.010 NS <0.010 

NA NS NA 
0.0095 NS <0.020 

NA <0.010 NA 
<ll.OIO U <0.010 <0.010 U 
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MW-F3 MW-F4 MW-FS 
6100 1/94 • 2194 6/00 1/94 • '.1/94 6100 1/94 • '.1/94 6100 

NS NA NS NA NS <1.0 NS 

NS NA NS NA NS <0.060 NS 
NS 1!1111,Q;aWflll NS ll1H@M NS IFP@tll NS 
NS 0.68 NS 0.096 NS 0.31 NS 
NS NA NS NA NS <ll.0020 NS 
NS <ll.0050 NS <ll.0050 NS <0.0050 NS 
NS <ll.010 NS <ll.010 NS <0.010 NS 
NS NA NS NA NS <ll.010 NS 
NS <{).020 NS <0.020 NS <0.020 NS 
NS <0.030 NS 

' 
0./9 I NS <ll.0050 NS 

NS <ll.00020 NS <0.00020 NS <0.00020 NS 
NS 0.027 NS <0.040 NS <ll.040 NS 
NS <ll.020 NS <ll.010 NS <ll.010 NS 
NS <ll.010 NS <ll.010 NS <ll.010 NS 
NS NA NS NA NS <0.010 NS 
NS <{).020 NS 0.0048 NS 0.016 NS 

NS NA <0.010 NA <ll.010 NA <ll.OIO 
NS <0.010 U 0.0052 B WM@ 441@11 Whl,M <0.010 
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Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
l, 1-Dichloroethane 
l, 1-Dichloroethene 
ds-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
l,2-Dichloroethene (total) 
J ,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
I, I, I-Trichloroethane 
Trichloroethene 
Vinyl chloride 
Xylenes 
Ethyl Ether 

See Footnotes on page 16 

Johnson Conttols 
20209-020-121 

Generic Cleanu2 Criteria 
GCC PRGs MCLs 

2,100 610 
5.0 0.35 5.0 
JOO 0.18 80 

38,000 1,900 
2,300 1,000 

5.0 0.17 5.0 
l00 110 

100 0.16 80 
1,100 1.5 
600 370 600 
19 5.5 
75 0.5 75 

2,500 810 
7.0 0.046 7.0 
70 61 70 
100 120 l00 

350 6.1 
3,800,000 

74 1,300 700 
5.0 4,3 
5.0 I.I 5.0 
790 720 1,000 
200 540 200 
5.0 1.6 5.0 
2.0 0.041 2.0 

280 1,400 10,000 
!O 1,200 

TABLE 6-6 (Continued) 

MW-Gl 
1194 - 2194 6/00 

NA <10 
<0.50U <1.0 

NA <l.O 
NA <5.0 
NA <1.0 

<5.0U <LO 
<5.0U <l.0 

NA <2.0 
NA <1.0 
NA <2,0 

<0.50 U <1.0 
<0.50 U <1.0 
<0.50U <l.0 
<5.0U <1.0 
<0.50 U <1.0 

NA <l.0 
<0.50 U <0.50 

<5.0U <1.0 
NA <200 
NA <200 

<0.50 U <LO 
<5,0U <1.0 
<5.0U <LO 

<0.50 U <1.0 
NA <l.0 

<5.0U <LO 
<IOU <l.0 

<0.50 U <2.0 
NA <2.0 
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MW-G2 MW-G3 MW-G4 
1194 - 2194 6/00 1194 - 2194 6/00 1194 - 2194 6/00 

NA NS NA <10 NA <10 
<0.50 U NS <0.50 U <1.0 <0.50 U <1.0 

NA NS NA <l.0 NA <l.O 
NA NS NA <5.0 NA <5.0 
NA NS NA <LO NA <1.0 

<5.0U NS <5.0U <1.0 <5.0U <1.0 
<5.0U NS <5.0U <1.0 <5.0U <l.0 

NA NS NA <2.0 NA <2.0 
NA NS NA <1.0 NA <l.0 
NA NS NA <2.0 NA <2.0 

<0.50U NS <0.50 U <l.0 <0.50 U <1.0 
<0.50 U NS <0.50 U <1.0 <0.50 U <1.0 
<0.50 U NS <0.50 U <1.0 <0.50U <l.0 
<5.0U NS <5.0U <1.0 <5.0U <LO 
<0.50 U NS <0.50 U <l.0 <0.50U <l.0 

NA NS NA <LO NA <1.0 
<0.50 U NS <0.50U <0.50 <0.50 U <0.50 

<5.0U NS <5.0U <1.0 <5.0U <1.0 
NA NS NA <200 NA <200 
NA NS NA <200 NA <200 

<0.50 U NS <0.50U <1.0 <0.50 U <1.0 
<5.0U NS <5.0U <LO <5.0U <1.0 
<5.0U NS <5.0U <1.0 <5.0U <l.0 

<0.50 U NS <0.S0U <l.0 <0.50 U <l.0 
NA NS NA <1.0 NA <l.0 

<5.0U NS <5.0U <l.0 <5.0U <1.0 
<IOU NS <IOU <1.0 <IOU -<O.SOU NS <0.S0U <2.0 <0.50U <2.0 
NA NS NA <2.0 NA <2.0 

10/04/01 



Parameters 
Generic Cleanu2 Criteria 

GCC PRGs MCLs 

Polychlorinated Biphenyls (PCBs) (µg/L) 

Aroclor 1248 

Dissolved Metals {mg/L) 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 

Selenium 
Silver 
Vanadium 
Zinc 

Others (mg/L) 

Dissociable cyanide 
Total cyanide 

See Footnotes on page 16 

Johnson Controls 
20209-020-121 

0.5 

0.006 

0.050 
2.000 
0.004 
0.005 
0.100 
0.100 
1.000 
0.004 
0.002 
0.100 

0.050 
0.098 
0.062 
5.000 

0.2 
0.2 

0.034 0.5 

O.Ql5 0.006 
0.000045 0.050 

2.600 2.000 
0.073 0.004 
0.018 0.005 

55.000 0.100 
2.200 
1.400 1.300 

O.Ql5 

0.011 0.002 
0.730 0.100 

0.180 0.050 
0.180 
0.260 
11.000 

0.0062 0.2 
0.0062 0.2 

TABLE 6-6 (Continued) 

MW-Gl MW-G2 
1/94 ~ 2/94 6/00 1/94 - 2/94 

NA NS NA 

NA NS NA - NS QL:@QU 
0.39 NS 0.056 
NA NS NA 

<0.0050 NS <0.0050 
<0.010 NS <0.010 

NA NS NA 
<0.020 NS <0.020 

<0.0050 NS <0.0050 
<0.00020 NS <0.00020 
<0.040 NS 0.0075 

<0.010 NS 0.0014 
<0.010 NS <ll.OIO 

NA NS NA 
0.0056 NS 0.0046 

NA NA NA 
<O.OIOU NA <ll.OIO U 
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MW-G3 MW-G4 
6/00 1/94 - 2/94 6/00 1/94 • 2/94 6/00 

NS NA NS NA NS 

NS NA NS NA NS 
NS MrnilM!II NS fiiiWOOklM NS 
NS 0.27 NS 0.26 NS 
NS NA NS NA NS 
NS <0.0050 NS <0.0050 NS 
NS <0.010 NS <0.010 NS 
NS NA NS NA NS 
NS <0.020 NS <0.020 NS 
NS <0.0050 NS <0.030 NS 
NS <0.00020 NS <0.00020 NS 
NS 0.0071 NS <0.040 NS 
NS <0.010 NS <ll.0050 NS 
NS <ll.OIO NS <ll.010 NS 
NS NA NS NA NS 
NS 0.0089 NS <ll.020 NS 

NS NA NA NA NA 
NS <0.0IOU NA <ll.010 U NA 

l0/04/01 



Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chlorofonn 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
l, 1-Dichloroethane 
1, 1-Dichloroethene 
cis-1, 2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
1, l, I-Trichloroethane 
)richloroethene 
Vinyl chloride 
Xylenes 
Ethyl Ether 

See footnotes on page 16 

Johnson Controls 
20209-020-121 

Generic CleanuE Criteria 
GCC PRGs MCLs 

2,100 610 
5.0 0.35 5.0 
100 0.18 80 

38,000 1,900 
2,300 1,000 

5.0 0.17 5.0 
l00 1IO 

100 0.16 80 
1,100 1.5 
600 370 600 
19 5.5 
75 0.5 75 

2.500 810 
7.0 0.046 7.0 
70 61 70 

100 120 100 

350 6.1 
3,800,000 

74 1,300 700 
5.0 4.3 

5.0 I.I 5.0 
790 720 1,000 
200 540 200 
5.0 1.6 5.0 

2.0 0.041 2.0 

280 1.400 l0,000 
JO 1,200 

TABLE 6-6 (Continued) 

MW-Jl 
l/94 • 2/94 6100 

NA <10 
<0.50 U <l.0 

NA <l.0 
NA <5.0 
NA <LO 

<5.0U <LO 
<5.0U <1.0 

NA <2.0 
NA <LO 
NA <2.0 

<0.50 U <l.0 
<0.50 U <l.0 
<0.50 U <1.0 

1.2 l 0.681 
<0.50 U <1.0 

NA 5.6 

<0.50U <0.50 

4.2! 5.6 
NA <200 
NA <200 

<0.50 U <1.0 
<5.0U <l.0 
<5.0U <1.0 

<0.50 U <LO 
NA <1.0 

<5.0U <1.0 , ___ ,_, 
<0.50 U <2.0 

NA <2.0 
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MW-J2 MW-J3 l\,IW-J4 
l/94 - 2194 6100 l/94 • 2/94 6/00 l/94 • 2/94 6/00 

NA NS <IOU 5.2 J <IOU 16 J 
<0.50 U NS <0.50 U <1.0 <0.50 U <4.0 

NA NS NA <1.0 NA <4.0 
NA NS NA <5.0 NA <20 
NA NS <5.0U <LO <5.0U <4.0 

<5.0U NS <5.0U <1.0 <5.0U <4.0 
<5.0U NS <5.0U <1.0 <5.0U <4.0 

NA NS NA <2.0 NA <8.0 
NA NS NA <LO NA <4.0 
NA NS NA <2.0 NA <8.0 

<0.50 U NS <0.50 U <LO <0.50U <4.0 
<0.50U NS <0.50 U <l.0 <0.50 U <4.0 
<0.50 U NS <O.SOU <l.0 <O.SOU <4.0 
<5.0U NS <5.0U <1.0 4.4 0.941 
<0.SOU NS <O.SOU <LO <2.SU <4.0 

NA NS NA <1.0 NA 54 

<0.50 U NS <0.50U <0.50 13 2.5 

<5.0U NS <5.0U <1.0 85 57 
NA NS NA I 1MM NA <800 
NA NS NA <200 NA <800 

<0.50 U NS <0.50U <1.0 <0.50 U <4.0 
<5.0U NS <5.0U <l.0 <5.0U <4.0 
<5.0U NS <5.0U <1.0 <5.0U <4.0 

<0.50 U NS <0.50U <LO <0.50U <4.0 
NA NS NA <1.0 NA <4.0 

<5.0U NS <5.0U <1.0 <2.5U <4.0 
<100 NS ,__., .. , llliiiiiifA!iii1~1 

<0.50 U NS <0.50 U <2.0 <0.50 U <8.0 
NA NS NA <2.0 NA <8.0 

10/04101 



Parameters 

Polychlorinated Biphenyls (PCBs) (µg/L) 

Aroclor 1248 

Dis.solved Metals (mg/L) 

Antimony 
Arsenic 

Barium 
Beryllium 

Cadmium 

Chromium 
Coba1t 
Copper 

Lead 
Mercury 

Nickel 

Selenium 
Silver 
Vanadium 
Zinc 

Others (mg/L) 

Dissociable cyanide 

Total cyanide 

See Footnotes on page 16 

Johnson Controls 
20209-020-121 

Generic Cleanu~ Criteria 
GCC PRGs MCL, 

0.5 0.034 0.5 

0.006 0.015 0.006 
0.050 0.000045 0.050 
2.000 2.600 2.000 
0.004 0.073 0.004 
0.005 O.Ql8 0.005 
0.100 55.000 0.100 
0.100 2.200 
1.000 1.400 1.300 
0.004 O.Ql5 

0.002 0.011 0.002 
0.100 0.730 0.100 
0.050 0.180 0.050 
0.098 0.180 
0.062 0.260 
5.000 11.000 

0.2 0.0062 0.2 
0.2 0.0062 0.2 

TABLE 6-6 (Continued) 

MW-Jl MW-J2 
1/94 - :1/94 6/00 1/94 ~ 2/94 

NA NS NA 

NA NS NA 
MlUJl@M NS t@IMI 

0.33 NS 0.26 
NA NS NA 

<().0050 NS <0.0050 

<().010 NS <().010 
NA NS NA 

<().020 NS <0.020 

<0.030 NS <().0050 

<0.00020 NS <0.00020 
0.0089 NS <().040 

<0.0050 NS <().010 
<().010 NS <0.010 

NA NS NA 
0.0087 NS <().020 

NA <0.010 NA 

ll~~.,li~•I MWtGU 
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MW-J3 MW-J4 
6/00 1/94 ° 2/94 6/00 1/94 ~ 2/94 6/00 

NS <1.0 NS i&,;.:¥1 NS 

NS 
I ::s NS <().060 NS 

NS NS ii¼WM NS Mn~ 
NS 0.030 NS 0.21 NS 
NS <().0020 NS <().0020 NS 
NS <().0050 NS <0.0050 NS 
NS 0.0092 NS <0.010 NS 
NS 0.0051 NS 0.0041 NS 
NS 0.0031 NS <(),020 NS 
NS <0.010 NS 0.0015 NS 
NS <0.00020 NS <().00020 NS 
NS <().040 NS 0.095 NS 
NS <0.010 NS <0.010 NS 
NS 0.0040 NS <0.010 NS 
NS <0.010 NS <().010 NS 
NS 0.028 NS 0.023 NS 

NS lllialDII NA <().010 

NS !lllliiilll I I lllJ!atll 
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Parameters 

Organic Compounds (µg/L) 

Acetone 
Benzene 
Bromodichloromethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
l ,4-Dichlorobenzene 
1,1-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
1,4-Dioxane 
Ethanol 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
I, I, I-Trichloroethane 
Trichloroethene 
Vinyl chloride 

Xylenes 
Ethyl Ether 

See footnotes on page 16 

Johnson Controls 
20209-020-121 

Generic Cleanu2 Criteria 
GCC PRGs MCLs 

2,100 6!0 
5.0 0.35 5.0 
100 0.18 80 

38,000 1,900 
2,300 1,000 
5.0 0.17 5.0 
l00 110 

100 0.16 80 
1,100 1.5 
600 370 600 
19 5.5 
75 0.5 75 

2,500 810 
7.0 0.046 7.0 
70 61 70 
100 120 100 

350 6.1 
3,800,000 

74 1,300 700 
5.0 4.3 
5.0 I.I 5.0 
790 720 1,000 
200 540 200 
5.0 1.6 5.0 
2.0 0.041 2.0 

280 1,400 10,000 
IO 1,200 

TABLE 6-6 (Continued) 

MW-Kl MW-Ll 
1/94 - 21'14 6/00 1/94 - 2/94 6/00 

<IOU 9.4 J <500U <500 
<0.50 U <1.0 ; Iii <50 

NA <LO NA <50 
NA <5.0 NA <250 

<5.0U <LO <250U <50 
<5.0U <1.0 <250U <50 
<5.0U <l.0 <250U <50 

NA <2.0 NA <100 
NA <1.0 NA <50 
NA <2.0 NA <100 

<0.50U <1.0 <0.50 U <50 
<0.50 U <1.0 <0.50 U <50 
<0.50 U <1.0 <0.S0U <50 
<5.0U 1.0 <250U <50 
<5.0U <1.0 <250U <50 

NA 7.90 NA 1-~-1 
22 0.56 <250U <25 
70 8.40 770 270 
NA <200 NA <I0,000 
NA <200 NA <10,000 

<0.50 U <1.0 <0.50 U <50 
<5.0U <1.0 <250U (rt1187J';Bfll 
<5.0U <1.0 <250U <50 

<0.S0U <1.0 <0.50 U 
NA 0.441 

,~- 't 111111 <LO 
<0.50 U <2.0 

NA <2.0 NA <100 
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TABLE 6~6 (Continued) 

Parameters 

Generic Cleanu~ Criteria MW.Kt MW-Ll 
GCC PRGs MCLs 1/94 - 2/94 6100 1/94 • 2/94 

Polychlorinated Biphenyls (PCBs) {µg/L) 

Aroclor 1248 0.5 0.034 0.5 <1.0 NS <1.0 

Dissolved Metals (mg/L) 

Antimony 0.006 0.015 0.006 <0.060 NS <().060 
Arsenic 0.050 0.000045 0.050 MA@ NS iM«#Wii 
Barium 2.000 2.600 2.000 0.20 NS 0.37 
Beryllium 0.004 0.073 0.004 <0.0020 NS <0.0020 
Cadmium 0.005 0.018 0.005 <0.0050 NS <0.0050 
Chromium 0.100 55.000 0.100 <0.010 NS 0.0031 
Cobalt 0.100 2.200 <0.010 NS 0.0052 
Copper 1.000 1.400 1.300 <0.020 NS <0.020 
Lead 0.004 O.Ql5 0.0029 NS <0.0050 
Mercury 0.002 0.011 0.002 <0.00020 NS <0.00020 
Nickel 0.100 0.730 0.100 0.067 NS <0.040 
Selenium 0.050 0.180 0.050 <0.010 NS <0.010 
Silver 0.098 0.180 <0.010 NS <0.010 
Vanadium 0.062 0.260 <().010 NS <().010 
Zinc 5.000 11.000 0.25 NS 0.016 

Others (mg/L) 

Dissociable cyanide 0.2 0.0062 0.2 NA <0.010 NA 
Total cyanide 0.2 0.0062 0.2 ERP~ 0.0036 B <0.010 U 

* Generic Cleanup Criteria from "Groundwater: lndustriaJ.Commercial Part 201 Generic Cleanup Criteria and Screening Levels", Michigan DEQ 
** Preliminary Remediation Goals, U.S. Environmental Protection Agency (U.S. EPA), Region 9 

*** U.S. EPA Maximum Contaminant Levels (MCLs) from "Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water, October 1996 
Q = Elevated reporting limit. The reporting limit is Elevated due to high analyte levels. 
E = Exceeds detection limits B = Detected in Blanks 
U = Compound analyzed for but not detected above reporting lmit 
NA= Not analyzed; NS = Not sampled 

1 = Result is detected below the reporting limit or is an estimated value 
· = No concentration limit listed for associated constituent 

Samples collected by URS (formerly Dames & Moore) in January and February 1994 and in June 2000 
Analyses performed by ENSECO-Rocky Mountain Analytical Laboratory (RMAL) in 1994 and Severn Trent Services in 2000 
D= Concentration above Generic Cleanup Criteria 

Iii= Concentration above PRGs 
220 = Concentration above MCLs 

Johnson Controls 
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6100 

NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NA 
NA 
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Parameters (µg/L) 

Acetone 

Benzene 
Chlorobenzene 
Chloroethane 
Chloromethane 
I, 1-Dichloroethane 
1, 1-Dichloroethene 
cis-1,2-Dichloroethene 
T rans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
Ethylbenzene 
Hexane 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Toluene 
l, 1,1-Trichloroethane 
Trichloroethene 
Vinyl chloride 
Xylenes 
Ethyl ether 
Isopropylbenzene 

TotalVOCs 

See footnotes on page 4 

Johnson Controls 
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TABLE6-7 

SUMMARY OF GROUNDWATER SAMPLE ANALYSES 
FROM SOIL BORINGS PHASE Ill RF! 

JOHNSON CONTROLS, INC. 
FORMER STANLEY TOOLS FACILITY - FOWLERVILLE, MICHIGAN 

Sam~le ID {Qe~th1 feet} 
Generic Cleanu~ Criteria GW-TCEl GW-TCE2 GW-TCE2 GW-TCE3 GW-TCE4 GW-TCE5 

GCC* PRGs** MCLs*** 8-9 9 17 13-15 9-10 9-10 

2,100 610 <1,000 <250 <250 <1,000 <50 <20 
5.0 0.35 5 1-~,W-1 <25 <25 <100 <5.0 2.9 

100 110 <100 <25 <25 <100 <5.0 <2.0 
1,700 4.6 <200 <50 <50 <200 <10 <4.0 
1,100 1.5 <200 <50 <200 <10 <4.0 
2,500 810 38 <100 <5.0 <2.0 

7.0 0.046 7 <25 <100 <5.0 <2.0 
70 61 70 34 E 
100 120 100 <12 

38 140 78 65 
74 1,300 700 <100 <25 <25 <100 <5.0 <2.0 

8,600 350 <100 <25 <25 <100 <5.0 <2.0 
2,900 <500 <120 <120 <500 <25 <10 

5.0 4.3 <100 <25 <25 <100 <5.0 <2.0 
5,200 <500 <120 <120 <500 <25 <10 
790 720 1,000 <100 <25 <25 <100 <5.0 <2,0 
200 540 200 <100 180 43 <10 <5.0 <2.0 
5.0 1.6 5 
2.0 0.041 2 

280 1,400 10,000 <200 <50 <50 <200 <10 
IO 1,200 <200 <50 <50 <200 <10 <4.0 

2,300 <100 <25 <25 <100 <5.0 <2.0 

7,292 1,427 933 1,680 327 148 

Page I of 4 

GW-TCE6 GW-TCE7 GW-TCE8 
10-12 9-10 8-9 

<400 <400 <2,500 

<40 <40 <250 

<40 <40 <250 
<80 <80 <500 
<80 <80 <500 
<40 <40 <250 

280 240 1,200 

<40 <40 <250 
<40 <40 <250 

<200 <200 <1,200 
<40 <40 <250 

<200 <200 <1,200 
<40 <40 <250 
<40 <40 <250 

<80 <80 <500 

<40 <40 <250 

1,553 1,964 13,373 

10/04/01 



Parameters (µg/L) 

Acetone 
Benzene 
Chlorobenzene 
Chloroethane 
Chloromethane 
1, 1-Dichloroethane 
l, 1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichlorocthenc 
1,2-Dichloroethene (total) 
Ethylbenzene 
Hexane 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pen tanone 
Toluene 
1, 1, 1-Trichloroethane 
Trichloroethene 
Vinyl chloride 
Xylenes 
Ethyl ether 
lsopropylbenzene 

TotalVOCs 

See footnotes on page 4 

Johnson Controls 
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Generic Cleanue Criteria 
GCC* PRGsn MCLs*** 

2,100 610 
5.0 0.35 5 
JOO llO 

1,700 4.6 
1,100 1.5 
2,500 810 

7.0 0.046 7 

70 61 70 

JOO 120 JOO 

74 1,300 700 
8,600 350 
2,900 
5.0 4.3 

5,200 
790 720 1,000 
200 540 200 
5.0 1.6 5 
2.0 0.041 2 
280 1,400 10,000 
IO 1,200 

2,300 

TABLE 6-7 (Continued) 

GW-TCE9S GW-TCE9 GW-TCEIO 
4-5 17-18 10-11 

6.7 J <400 <100 

ar1t111 <40 <10 
<2.0 <40 <10 
<4.0 <80 <20 
<4.0 <80 <20 
<2.0 <40 <IO 
<2.0 <40 <10 

I -~-1 47 54 

7.9 <20 16 

100 53 70 
<2.0 <40 <10 
<2.0 <40 <10 

IO <200 <50 
<2.0 <40 <10 

IO <200 <50 
0.85 J <40 <10 
<2.0 <40 <10 

<4.0 <80 <20 
<4.0 <80 <20 
<2.0 <40 <10 

256 1,500 320 

Page 2 of 4 

Samele ID (Deeth2 feet} 
GW-TCEU GW-TCEl2 GW-TCE13 GW-TCE14 GW-TCEIS GW-TCE16 

14-15 19-20 19-20 17-18 7-8 17-18 

<100 <100 <200 <200 <2,000 <2,000 
<10 <IO <20 <20 <200 <200 

<10 <10 <20 <20 <200 <200 
<20 <20 <40 <40 <400 <400 
<20 <20 <40 <40 <400 <400 
<10 <10 <20 <20 <200 <200 
<10 <10 <20 <20 <200 <200 

1·-~-1mi$Pall!lliJ~QJI\IIIII 53 lilfn!allRl~llmlllil 
20 18 63 9.7 J <100 <100 

!10 160 250 62 1,900 1,200 
<10 <10 <20 <20 <200 <200 
<10 <10 <20 <20 <200 <200 
<50 <50 <100 <100 <1,000 <1,000 
<10 <10 <20 <20 <200 <200 
<50 <50 <100 <100 <1,000 170) 
<10 <10 <20 <20 <200 <200 
<10 <10 <20 <20 

<20 <20 <40 <40 <400 
<20 <20 <40 <40 <400 <400 
<10 <10 <20 <20 <200 <200 

509 448 1,029 665 3,800 12,570 

l0104/01 



Parameters (µg/L) 

Acetone 
Benzene 
Chlorobenzene 
Chloroethane 
Chloromethane 
1, 1-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
Trans-1,2-dichloroethene 
1,2-Dichloroethene (total) 
Ethylbenzene 
Hexane 
2-Hexanone 
Methylene chloride 
4-Me thy 1-2-pentanone 
Toluene 
I, l, I-Trichloroethane 
Trichloroethene 

Vinyl chloride 
Xylenes 
Ethyl ether 
Isopropylbenzene 

TotalVOCs 

See footnotes on page 4 

Johnson Controls 
20209-020-121 

Generic CleannJ! Criteria 
GCC* PRGs** MCLs*** 

2,100 610 

5.0 0.35 5 

100 l!O 
1,700 4.6 
1,100 1.5 
2,500 810 

7.0 0.046 7 

70 61 70 

JOO 120 100 

74 1,300 700 
8,600 350 
2,900 

5.0 4.3 
5,200 
790 720 1,000 
200 540 200 
5.0 1.6 5 
2.0 0.041 2 
280 1,400 10,000 
10 1,200 

2,300 

TABLE 6-7 (Continued) 

Sam]!Ie ID ~eP:th? feet} 
GW-TCEl7 GW-TCEl9 GW-TCE20 GW-TCE21 GW-TCE24 GW-TCE25 GW-TCE29 GW-TCE33 

12-13 10-11 10-11 10-11 8-9 8-10 9.5-11 9-11 

<20 <10 <250 <100 <100 47 J 11 10 

<2.0 <1.0 <25 <10 <10 <10 0.23 J <LO 

<2.0 <LO <25 <10 <10 <10 <1.0 0.65 J 
<4.0 <2.0 <50 <20 <20 <20 <2.0 0.25 J 
<4.0 <2,0 <50 <20 <20 <2.0 0.35 J 
<2.0 <1.0 <10 2.4 J <1.0 0.96! 
<2.0 ttil <1.0 <LO 

48 36 18 5.4 

25 32 7.3 3.8 

73 69 590 510 430 1,100 25 9.2 
<2.0 <LO <25 <10 <10 <10 <1.0 <1.0 
<2.0 <1.0 <25 <10 <10 <10 <1.0 <LO 
<10 <5.0 <120 <50 <50 <50 <5.0 <5.0 
<2.0 <1.0 <25 <IO <10 <10 <LO <LO 
<10 <5.0 <120 <50 <50 <50 <5.0 <5.0 
<2.0 <1.0 <25 <10 <10 <10 <1.0 0.30 J 

<4.0 <2.0 <50 <20 <20 <20 <2.0 
<2.0 <1.0 <25 <10 <10 11 <l.0 <l.0 

249 163 2,577 1,532 1,101 3,936 80 34 
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TABLE 6~7 (Continued) 

Sample ID (Depth, feet) 
Generic Cleanup Criteria GW-TCE34 GW-TCE37 GW-TCE38 GW-TCE39 

Parameters (µg/L) GCC* PRGs** MCLs**"' 10-12 7-9 7-9 10-11.S 

Acetone 2,100 610 
Benzene 5.0 0.35 
Chlorobenzene 100 110 
Chloroethane 1,700 4.6 
Chloromethane 1,100 1.5 
1, l-Dichloroethane 2,500 810 
I, 1-Dichioroethene 7.0 0.046 

cis-1,2-Dichloroethene 70 61 

Trans-1,2-dichloroethene 100 120 

1,2-Dichloroethene (total) 
Ethylbenzene 74 1,300 
Hexane 8,600 350 
2-Hexanone 2,900 
Methylene chloride 5.0 4.3 
4-Methyl-2-pentanone 5,200 
Toluene 790 720 
l, I, I-Trichloroethane. 200 540 
Trichloroethene 5.0 1.6 

Vinyl chloride 2.0 0.041 

Xylenes 280 1,400 
Ethyl ether 10 1,200 
Isopropylbenzene 2,300 

Total VOCs 

<10 
5 0.23J 

0.72) 

1.5 J 

7 

70 

100 1.4 

11 
700 1.4 

0.86J 

<5.0 
<1.0 
<5.0 

1,000 
200 

5 
2 

10,000 

<2.0 
1.2 

62 

<2,000 

<200 

<200 
<400 
<400 

<200 
<200 

<1,000 
<200 

<1,000 

<200 
<200 

<400 

<200 

18,620 

40) 

<5.0 

<5.0 
<10 

<5.0 
<5.0 

<25 
<5.0 
<25 
<5.0 
1.6 J 

<10 
<5.0 

541 

* Generic Cleanup Criteria from "Groundwater: Industrial-Commercial Part 201 Generic Cleanup Criteria and Screening Levels", Michigan DEQ 
** Preliminary Remediation Goals, U.S. Environmental Protection Agency (U.S. EPA), Region 9 

<10 

<LO 
<1.0 
<2.0 

1.0 

13 
<1.0 
<1.0 

<5.0 
<1.0 
<5.0 
<1.0 
3.4 

<2.0 
<2.0 

<1.0 

49 

*** U.S. EPA Maximum Contaminant Levels (MCLs) from "Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water, October 1996 
E :::: Exceeds detection limits J = Result is detected below the reporting limit or is an estimated value 
B = Detected in blanks U = Compound analyzed for but not detected above reporting limit 
NA= Not analyzed 
- :::: No concentration limit listed for associated constituent 

Samples collected by URS in June 2000. Analyses perfonned by Severn Trent Services in 2000. 

0:::: Concentration above Generic Cleanup Criteria , 

lll= Concentration above PRGs 220 = Concentration above MCLs 

Johnson Controls 
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GW-TCE39 
10-12 

8.1 J 
0.23 J 

2.0 
<2.0 

0.33 J 

2.9 

<l.0 
<1.0 

<5.0 
<LO 
<5.0 

0.30 J 
4.2 

1.4 

lliilllllll 1 ,1 
<2.0 
<2.0 

1.2 

29 
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TABLE6-8 

SUMMARY DATA ANALYSIS 

UPSTREAM RIVER SEDIMENT CHARACTER 
JOHNSON CONTROLS, INC. 

FORMER STANLEY TOOLS FACILITY 
FOWLERVILLE, MICHIGAN 

Uestream ofFacilit 
Analytlca1 EDQL SFJRC-13/2 

Units Method No. VALUES SFJRC-13/1 SE-RC-13n D•p SFJRC-25/I• SO/RC-25/1• SFJRC-12/1 SFJRC-12/2 SFJRC-11/1 

Semivolatile Organic Compounds 

Auorene µg/kg 8270 21.2 <5,600 u <6,300 u <550 u <440 u <490 u <540 u <440 u 
Phenanthrene µg/kg 8270 41.9 <5,600 u <6,300 u <550 u <440 u 1--.iil <540 u i 120 ' I Anthracene µg/kg 8270 46.9 <5,600 u <6,300 u <550 u <440 u <490 u <540 u <440 u 
Auoranthene µg/kg 8270 111.3 <5,600 u <6,300 u <550 u llO J IEIIII 72 : ii 160 : I Pyrene µg/kg 8270 53.0 <5,600 u <6,300 u <550 u I 120 J I . · I 67 120 
Benzo (a) anthracene µg/kg 8270 31.7 <5,600 u <6,300 u <550 u <440 u 220 J <540 u <440 u 
Chrysene µg/kg 8270 57.I <5,600 u <6,300 u <550 u <440 u - <540 u I 71 ' I Benzo (b) nuornnthene µg/kg 8270 I0,400.0 <5,600 u <6,300 u <550 u 54 J <540 u 87 J 
Benzo (k) nuoranthene µg/kg 8270 240.0 <5,600 u <6,300 u <550 u <440 u 180 J <540 u <440 u 
Benzo (a) pyrene µg/kg 8270 31.9 <5,600 u <6,300 u <550 u) 66 J I lm.®lll!llili! I 220 , II 67 ' I Indeno (1,2,3-cd) pyrene µg/kg 8270 200.0 <5,600 u <6,300 u <550 u <440 u 150 J <540 u <440 u 
Benzo (g,h,i) perylene µg/kg 8270 170.0 <5,600 u <6,300 u <550 u <440 u 170 J <540 u <440 u 
Naphthalene µg/kg 8270 34.6 <440 u <490 u 

Metals 

Arsenic mg/kg 7060 5.9 I 9.4 l.2.s_ II 9.9 I 4.8 1--I0.6 II 13.7 I 3.7 L....!D. Barium mg/kg 6010 64,3 3'R 53.9 38.4 WW ft 50.8 21.0 87.2 
Cadmium mg/kg 6010 0.596 <0.84 u <0.96 u <0.83 u 0.26 J 0.33 J <0.82 u <0.67 u 2.0 
Chromium mg/kg 6010 26.0 WU iilii 6.5 5.6 4.7 8.0 5.0 8.2 
Lorul mg/kg 7421/6010 31.0 9.1 10.0 7.4 MM! 6.5 10.6 4.4 15.6 
Mercury mg/kg 7471 0.174 <0.17 u <0.19 u <0.17 u 0.032 J 0.025 J <0.16 u <0.13 u dl.20 u 
Selenium mg/kg 7740 <0.84 u <0.96 0.36 J <1.8 u 0.70 J MH ' 0.43 J <1.0 u 

Polychlorlnated Biphenyls 
Aroclor 1248 µg/kg 8080/8082 34.1 <56 u <63 u <55 u <44 u <49 u <54 u <44 u <66 u 
Aroclor 1254 µg/kg 8080/8082 34.1 <56 u <63 u <55 u <44 u <49 u <54 u <44 u <66 u 
Aroclor 1260 µg/kg 8080/8082 34.1 <56 u <63 u <55 u <44 u <49 u <54 u <44 u <66 u 

Cyanide (mg/kg) 90!0/9012 
Total Cyanide mg/kg 9012 <0.84 u <0.96 u <0.83 u <lJ.67 u 0.18 J <0.82 u <0.67 u <l.0 u 
Dissociable Cyanide mg/kg 4500-CN·I 0.0001 NA NA NA dl.67 u <0.75 u NA NA NA 

EDQL= Ecological Data Quality Level 

-'=Concentration above EDQL 
=Concentration above 95% upper confidence limit of upstream samples 

Bold Text =Concentration exceeds maximum upstream value 
U = Compound analyzed for but not detected above reporting limit 
"·"=Not detected above reporting limits, reporting limits not currently available 
J = Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA = Not analyzed 
• = Samples collected by URS in September 2000 
All samples without a a1< were collected by Dames & Moore in April-May 1991 or January 1994 
Samples ending in /I taken from 0-3 inches 
Samples ending in /2 taken from 6-12 inches 

Johnson Controls 
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TABLE 6-8 (Continued) 

95% UCL 
Upstream of Facility Upstream Samples 

Units SFJRC-11/2 SFJRC-24/P' SFJRC-10311" 

Scmivolatile Organic Compounds 

Auorene µg/kg <370 u <520 U <450 U 
Phenanthrene µglkg <370 u <520 U 130 
Anthracene µglkg <370 u <520 U <450 U 
Auoranthene 
Pyren, 

Benzo (a) anthracene 
Chrysene 
Benzo (b) fluoranthene 
Benzo (k) fluoramhene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Benzo (g,h,i) perylene 
Naphthalene 

µglkg <370 u 
µglkg <370 u 
µglkg <370 u 
µg/kg <370 u 
µglkg <370 u 
µglkg <370 u 
µglkg <370 u 
µg/kg <370 u 
µglkg <370 u 
µglkg 

mg/kg 1--1 
mg/kg 31.1 
mg/kg 11f,m1.,_1I 
mg/kg 8.3 
mg/kg 4.7 
mg/kg <.0.11 u 

170 J 270 
150 J 290 
97 J 120 
120 J 160 
--75 170 

<520 u <450 
76 J i i::::ill: 

<520 u 83 
<520 u 110 
<520 u <450 

11.1 I 3.8 
58.7 32.5 
0.52 0.20 
6.7 6.3 
8,7 10.8 

0.038 J 0.021 

Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lo,d 
Mercury 
Selenium mg/kg <l.l u fflllfJMJMN <1.8 

Polych1orlnatcd Blphenyls 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Cyanide (mg/kg) 
Tota1 Cyanide 

Dissociable Cyanide 

EDQL= Ecological Data Quality Level 
n=Concentration above EDQL 

µg/kg 
µg/k8 
µg/kg 

mg/kg 

mg/kg 

<37 u <52 
<37 u <52 
<37 u <52 

<0.56 u mmnm 
NA IMh 

II =Concentration above 95% upper confidence limit of upstream samples 
Bold Text =Concentration exceeds maximum upstream vo.lue 
U = Compound analyzed for but not detected above reporting limit 
"-"::: Not detected above reporting limits, reporting limits not currently available 
J ::: Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA ::: Not analyzed 
• = Samples collected by URS in September 2000 

u <45 
u <45 
u <45 

I 0.13 

Iii <.0.68 

All samples without a"' were collected by Dames & Moore in April-May 1991 or January 1994 
Samples ending In /I taken from 0-3 Inches 
Samples ending in /2 taken from 6--12 inches 
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J 
J 
J 
J 
J 

u 

u 

J 

J 
u 

u 
u 
u 

u 

275.3 
256.7 
260.1 
359.7 
329.6 
243.9 
272.4 
237.4 
257.8 
222.9 
244.4 
244-4 
275.3 

16.884 
66.552 
0.892 
8.839 
10.878 
0.079 
0.852 

29.53 
29.53 
29.53 

0.55 

0.863 

Maximum 
Upstream Value 

260 
67 

560 
480 
230 
350 
260 
270 
260 
160 
170 

35.8 

87.2 
1.1 

12.3 
11.0 

0.038 
1.3 

1.0 

0.87 

J 
J 
J 
J 
J 
J 
J 
J 
_J 
J 
J 

J 
J 
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95% UCL or 

TABLE6-9 

SUMMARY DATA ANALYSIS 

ON SITE AND DOWNSTREAM SEDIMENT CHARACTER 

FORMER STANLEY TOOLS FACIUTI' 
FOWLERVILLE, MICfilGAN 

Maximum 
Analytical 

Units Method No, 
EDQL Upstream Samples Upstream Valu~ South Ditch 

VALUES SE/SD-6/1* SEJS0.6/2* SE-SD-SA/I• SE/SD-Sn"' SFJSD-4/1* 

Semlvolatile Organic Compounds 

Auorene 
Phenanthrene 
Anthracene 
Fluoranthcne 
Pyrene 
Benzo {a) anthracene 
Chrysene 
Benzo {b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Bcnzo (g,h,i) perylene 
Naphthalene 

Mclul~ 

Arsenic 
Barium 
Cadmium 
Chromium 
Load 
Mercury 
Selenium 

Polychlorlnatcd Blphenyls 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Cyanide {mg/kg) 
Total Cyanide 

Dissociable Cyanide 

EDQI.:= Ecological Data Quality Level 
n.:eoncentration above EDQL 

µglkg 
µglkg 
µglkg 
µglkg 
µglkg 
µglkg 
µglkg 
µglkg 
µglkg 
µglkg 
µg/kg 
µg/kg 
µglkg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

µg/kg 
µglkg 
µglkg 

mg/kg 

mg/kg 

8270 21.2 
8270 41.9 
8270 46.9 
8270 111.3 
8270 53 

8270 31.7 
8270 57.1 
8270 J0,400 
8270 240 
8270 31.9 

8270 200 

8270 170 
8270 34.6 

7060 5.9 
6010 
6010 0.596 
6010 26 

7421/60!0 JI 
7471 0,174 
7740 

8080/8082 34.1 
8080/8082 34.1 
8080/8082 34.1 

9010/9012 
9012 

4500.CN-I 0.0001 

'il=Concentration above 95% upper confidence Ii mil of upstream samples 
Bold Teitt =Concentration eitceeds maitimum upstream value 
U = Compound analyzed for but not detected above reporting limit 
"·"=Not detected above reporting limits, reporting limits not currently available 
] = Result is detected below the reporting limit or is an estimated concentration 
B = Compound is also detected in the method blank, NA= Not analyzed 
*=Samples collected by URS in September 2000 

275.3 
256.7 
260.1 
359.1 
329.6 
243.9 
272.4 --- . 237.4 
257.8 
222.9 
244.4 
244.4 
275,3 

16,884 

66.552 
0.892 
11.839 
I0.878 
0.079 
0.852 

29.53 
29.53 
29.53 

0.55 

0.863 

· All samples without a * were collected by Dames & Moore in April-May 1991 or January 1994 
Samples ending in /I taken from 0-3 inches 
Samples ending in fl taken from 6-12 inches 

Johnson Controls 
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260 
67 

560 
480 

230 
350 
. .. 
... 260 

I 270 

260 

160 

170 

!I 35.8 
87.2 

fl I.I 
12J 
11.0 

0.038 

IJ 

1.0 

11 11.87 

J 
J 
J 
J 
J 
J 
. -J 
J 
J 
J 
J 

i 

' 
I 

<470 u 
63 JI 

<470 u 
<470 u 

71 J I 

<470 U 
<470 U 
<470 U 
<470 U 
<470 U 

<470 U 

<390 
<390 
<390 
<390 
<390 
<390 
<390 
<390 
<390 
<390 
<390 
<390 
<390 

u <460 u 
u <460 u 
u <460 u 
u <460 u 
u <460 u 
u <460 u 
u <460 u 
u <460 u 
u <460 u 
u <460 u 
u <460 u 
u <460 u 
u <460 u 

<390 U 030 U 

K::ZII 89 I 
<390 U 030 U 

" J 150 J 

! " J 

' 
180 J --- .. 160 J 

180 J 

<390 U 180 
<390 u 140 
<390 u 1::§: 
<390 u 89 
<390 u 110 J 
60 J <530 u 

:i 34 1 , w;10 Me:mr 
1 <.1111 u <.1)59 u <.1110 u 035 1 <.1181 u 

,8 4 7 , 

'll-1.: I' '?i.iiil' ''° • 
Ill@ ••• 

J 0016 J ,0.24 0028 J 

J <LB u <1.5 u <I.II u 3.1 

11.11~ 13 J llir6Mat (EJ!l,a1m iaiiiiaikl 
<47 u <39 u <46 u <39 u <53 u 
<47 u <39 u <46 u lil!:!l@Ollll\lll%1 <53 u 

0.26 J 0.20 } 0.32 J 5.1 -I <.11.71 u <0.59 u <.11.70 u -~-1111'1 c:::::@ 
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Red Cedar River Adjacent to Facility 
SE/RC-23/1"' SE/RC-101/1"' SE/RC-23/2" 

Dup or SE/RC-2311 

<380 u <370 u <370 u 
<380 u <370 u <370 u 
<380 u <370 u <370 u 
<380 u <370 u <370 u 
<380 u <170 u <370 u 
<380 u <370 u <370 u 
<380 u <370 u I 60 J 
<380 u <370 u <370 u 
<380 u <370 u <370 u 
<380 u <370 u <370 u 
<380 u <370 u <.370 u 
<380 u <370 u <370 u 
<3H0 u <370 u <370 u 

3.5 4.4 DI 
7.9 15.1 15.0 

<057 u <.11.56 u <.11.56 u 
4.5 6.0 8.1 
2.5 3.3 33 

0.0052 J 0.0074 J <0.037 u 
<1.5 u <1.5 u <1.5 u 

<38 u <37 u <37 u 
<38 u <37 u <37 u 
<38 u <37 u <37 u 

0.22 J <0.56 u 0.23 

<0.57 u <.1).56 u <0.56 u 

I0/04/01 



Semivolatile Organic Compounds 

Fluorene 
Phenanthrene 
Anlhraccne 
Fluomnthene 
Pyrene 

Benzo (a) antbracene 

Chrysene 
Benz.a (b) fluoranthene 
Benzo (k) fluoranthene 
Benw (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Benzo (g,h,i) perylene 
Naphthalene 

TABLE 6-9 Conllnued 

Red Cedar River Adjacent to Facility 
Units SE/RC-22A/l* SE/RC-22A/2* SO/RC-22A/1-' SE/RC-101/1'" SO/RC-22/1* 

µg/kg 
µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 
µg/kg 
µg/kg 

µg/kg 

µg/kg 

µg/kg 

µg/kg 

mg/kg 

mg/kg 

mg/kg 

<420 U 
130 J 

<420 U 
200 J 
180 J 

63 J 
80 J 

<420 U 

" " <420 U 
<:420 U 
<420 U 

2.3 
15,0 

<0.64 u 

<420 
<420 
<420 
<420 

" <420 
<420 
<420 
<420 
<420 
<420 
<420 
<420 

5.0 
24.0 

<0.64 

u <530 U 
u 100 J 
u <530 U 
u 200 J 
J 210 J 

u 110 J 
u 140 J 
u 100 J 

u <530 U 
u 82 

u <530 U 
u <530 U 
u <530 U 

5.8 
31.2 

u <0.81 u 

Dup of SO/RC-22A/I 

<450 u <990 u 
<450 u I 230 J ! 
<450 u <990 u 
<450 u 
<450 u I' <450 u J 
<450 u lit 
<450 u 
<450 u 
<450 u 
<450 u 190 J 
<4S0 u I 200 J I 
<450 u <990 u 

1 10.3 1 ltJII/ iiifip\itiilM -, 
<0.68 u <I.S u 

SE/RC-22/1* 

<480 u 
<4110 u 
<:480 u 
93 J 
110 J ! 

<480 u 
<480 u 
<480 u 
<480 u 
<480 u 
<480 u 
<480 u 
<480 u 

5.4 
21.4 

<.0.73 u 

Metals 

Ar,enie 
Barium 
Cadmium 

Chromium 
Lud 
Mercury 
Selenium 

mg/kg 

mg/kg 

5.2 

2.6 
IW~~HNd Mt4Mt®'JI MIMJ * \IWtll "!?''"' 4.9 3.8 6.2 

mg/kg 0.020 J 0.022 J 
mg/kg <1.7 u <1.7 u 

Polychlorlnaled Biphenyls 
Aroclor 1248 µg/kg 1~ 1illlil6iiilliidl:1 
Aroelor 1254 
Aroelor I 260 

Cyanide (mg/kg) 
Total Cyanide 

Dissocii1ble Cyanide 

EDQL= Ecological Data Quality Level 

n:Coneentration above EDQL 

µg/kg <42 u <42 

pg/kg 1amg;;,; <42 

mg/kg BH-2 
0.32 J IIMU 

m =Concentration above 95% upper confidence limit of upstream samples 
Bold Text =<Concentration exceeds m11Ximum upstream value 
U = Compound analyzed for hut not dctcctetl above reporting limit 

u 
u 

~-" = Not deleeted 1tbovc reporting limits, reporting Ii mils not currently available 
J = Result is detceled below the reporting limit or is an estimatecl concentration 
B: Compound is also detected in the method blank, NA= Not analyzed 
*""Samples eollocted by URS in September 2000 

~o 

0.036 
<2.1 

8.9 

<53 

<53 

0.27 

All samples without a * were collected by Dames & Moore in April-May 1991 or January 1994 
Samples ending in /I taken from 0-3 inches 
Samples ending in /2 taken from 6-12 inches 

Johnson Controls 
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J 0.0053 J 0.072 J 0.027 J 
u <1.8 u <3.9 u <1.9 u 

J llltWAil/ g 11 <48 u 
u <45 u <99 u <48 u 
u <45 u <99 u <48 u 

~!!!!Hll 0.15 J 

J I 0.l4 J <I.S u <.0.73 u 

Page 2 of3 

SE/RC-22/2* 

<400 u 
<400 u 
<400 u 
<400 u 
<400 u 
<400 u 
<400 u 
<400 u 
<400 u 
<400 u 
<400 u 
<400 u 
<400 u 

5.2 
12,6 

<.0.61 u 
8.6 

2.3 
0.011 J 
<1.6 u 

<40 u 
<40 u 
<40 u 

<.0.61 u 
<.0.61 u 

Downstream of FacilitI, 
SE/RC-21/1* SE/RC-100/1* SE/RC-2112' SO/RC-2Ul' 

<430 U 
<430 U 

<430 U 
190 J 
200 J 

!JO J 
110 J .. , 
86 

<430 u 

Dup or SE/RC-21/1 

<420 
<420 
<420 
130 
120 

80 
85 
,, 
66 

<420 

u 
u 
u 
J 
J 
J 

J 
J 
u 

E:II ~. J l 
<430 u 
<430 u 
<430 u 

3.6 
21.6 

<.0.66 u 
Wi@t¥MJ 

3.1 
0.oIJ J 
<1.7 u 

9.6 J 
<43 u 
<43 u 

<420 
<420 
<420 

3.0 
20.1 

<0.64 

u 
u 
u 

u 
11\$1£. 
3.1 

0.011 J 
<1.7 u 

14 J 
<42 u 
<42 u 

<.0.66 u 1¥1@1W!ia: 
<.0.66 u <0.64 u 

<420 u <410 u 
<420 u <410 u 
<420 u <410 u 
<420 u <4!0 u 
<420 u <4!0 u 
<420 u <410 u 
<420 u <410 u 
<420 u <4IO u 
<420 u <410 u 
<420 u <4IO u 
<420 u <4!0 u 
<420 u <410 u 
<420 u <410 u 

2.5 ~ 9.6 j 
22.1 :.1117MiMII 

<.0.63 u <0.62 u 
5.9 7.6 
3.0 6.1 

O.DIS ' O.DIS 
<l.6 u <1.6 u 

5.4 J <41 u 
<42 u <41 u 
<42 u <41 u 

<0.63 u 0.20 

<.0.63 u <(),62 u 

10/04/01 



TABLE 6-9 Continued 

Downstream ofFacilit: 
Units SE/RC-2011" SE/RC-19/1* SE/RC-1912" SE/RC-18/1* SE/RC-17/1" SE/RC-17/2" SE/RC-16/1" SE/RC-IS/I• SE/RC-15/2* 

Semivolatile Organic Compounds 

Auorene """' <390 u 85 <500 u <430 u <560 u <550 U <460 U <480 U <450 u 
Phenanthrene 

Anthracene 

Auoranthcne 

Pyrene 

Benzo (a) anthrncene 

Chrysene 

µg,1cg 
µg,1cg 
µg,1cg 
µg,1cg 
µg,1cg 
µg,1cg 

<390 u 
<390 u 
<390 u 
<390 u 
<390 u 
<390 u 

i - - .. <430 U <560 U <550 

~ m 100 0 l& r--ss 
150 J9() J ._,~v 
190 , <550 

u IWM»~I I 210 1 I I 140 I 
U <460 U <480 U <450 U 

'~· i ll . 
•'i'if\ U 190 J 

U 220 J 

.. m 1-lt 300 J 
260 J 210 J 
140 J 120 J 
170 J 150 J 

Bemoo (b) fluoranthene 

Benz.a (k) fluoranthene 

Benw (a) pyrene 

Indeno (J,2,3·cd) pyrcne 

Benzo (g,h,i) perylene 

Naphthalene 

µg,1cg 
µg,1cg 
µg,1cg 

"""' µg,1cg 

"""' 
mg,1cg 
mg,1cg 
mg,1cg 

<390 

<390 

<390 

<390 

<390 

<390 

5.3 

47.5 

<0.60 

u 
u 
u 
u 
u 
u 

u 

180 

170 

<430 

3.6 

24.1 

<.0.65 

J 
J 
u 

u 

210 J 120 

llltdl1 170 

150 

150 J " 170 J 110 

<500 u <430 

I 13.2 I 5.2 

43.9 28.8 

<0.76 u <0.65 

190 J <550 U 180 J 150 

J 180 J <550 u 170 J 140 

1 I I 210 J I <550 uj 200 II 150 

J 110 J <550 u 120 J 91 

J 130 J <550 u 140 J 96 
u <560 u <550 u <460 u <480 

I 8.3 II 10.3 i 4.3 3.4 

63.6 46.9 21.6 32.7 

u 0.23 J 0.20 J <0.70 u <0.73 

Metals 

Arsenic 

Barium 

Cadmium 

Chromium 
u,od 
Mercury 

Selenium 

mg/kg arm _, 
7.8 

IMlrHllilH lfJfllEHIL SW JMi;ffiiiJ MM I 8.2 
5.2 , 6.9 7.4 6.0 3.8 

Polychlorinated Biphenyls 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Cyanide (mg/kg) 

Total Cyanide 

Dissociable Cyanide 

EDQL= Ecological Data Quality Level 

n=Concemralion above EDQL 

mg,1cg 

mg,1cg 

µg,1cg 
µg,1cg 
µg,1cg 

mg,1cg 

mg,1cg 

0.0085 

<1.6 

<39 

<39 

<39 

<0,60 

<0.60 

J 0.014 

u <1.7 

u 25 
u <43 

u <43 

u 0.17 

u <0.65 

.. =Concentration above 9S% upper confidence limit of upstream samples 

Bold Text =Concentration exceeds maximum upstream value 

U = Compound analyzed for but not detected above reporting limit 

"·" = Not detected above reporting limits. reporting limits not cUITently available 
J = Result is detected below the reporting limit or is an estimated concentration 

B = Compound is also detected in the meUmd blank, NA= Not analyzed 
*""Samples collected by URS in September 2000 

J 0.034 J 
u <2.0 u 

J tllli67Rllll 
u <50 u 
u <50 u 

J W@#M# 
u <.0.76 u 

All 11ample& without 11 • were collected by Dume, & Moore in April-May 1991 or Junuary 1994 

Samples ending in /I taken from 0-3 inches 
Samples ending in fl taken from 6-12 inches 

Johnson Controls 

20209-020-121 

0.021 J 0.060 0.033 J 0.026 J 0.019 

<1.7 u lll!B:!fl <2.2 u <l.8 u <1.9 

<43 u IWUMWI 11411111 WbdFJii 21 
<43 u <56 u <55 u <46 u <4' 

<43 u ll!t@Q@; iNiiJd 
0.17 J WWWii <0.83 u IIJ,jjl 
<0.65 u <:0.84 u <.0.83 u Nii iiMIB 
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120 

J <450 u 

' II 120 J i 
J <450 u 
J 70 J 
u <450 u 

4.1 

60.0 

u 0.16 J 

ll@illi 
10.3 

J 0.033 J 
u •~1-m 
J :w ii) 
u <45 u 

0.14 J 

i <0.68 u 

SE/RC-14/1" 

I 

I 

<430 

<430 

<430 

<430 

67 
"" 

<430 

<430 

<430 

<430 

<430 

<430 

6.9 

25.11 

0.18 

u 
u 
u 
u 
J .. 

u 
u 
u 
u 
u 
u 

J 

SO/RC-14/1* 

<790 U 
""i"4oJ 
~ 
-;;;;-

I Fu 
MO 
220 

Tso 
<790 U 

l50J 
490U 
140 J 

<790 u 

I fB4t4:!J!fii 
153 

ro.so -3.4 

0.020 

<1.7 u <3.1 u 

<43 u <79 u 
<43 u <79 u 

0.19 J -<0.19 u ro:;; 
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N 

LEGEND: 

o OVER SOIL SCREENING OAF (29 mg 

Q OVER RESIDENTIAL PRG (0.39 mg/kl 

- OVER INDUSTRIAL PRG (2. 7 mg/kg) 

• BELOW SCREENING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

~ INTERIM MEASURES AREA 

0 120 240 

SCALE IN FEET 

Johnson Controls, Inc. 
FORMER STANLEY TOOLS FACILITY 

FOWLERVILLE, MICHIGAN 

FIGURE 6-1 
GENERIC CRITERIA SCREENING 

SOIL 
ARSENIC 

JOB NO. 20209-020-121 1l 



.... 

N 

LEGEND: 

0 OVER SOIL SCREENING DAF (3.8 mg/kg) 

Q OVER RESIDENTIAL PRG (210 mg/kg) 

- OVER INDUSTRIAL PRG (450 mg/kg) 

• BELOW SCREENING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

:;/i::, INTERIM MEASURES AREA 

0 120 240 

SCALE IN FEET 

Johnson Controls, Inc. 
FORMER STANLEY TOOLS FACILITY 

FOWLERVILLE, MICHIGAN 

FIGURE 6-2 
GENERIC CRITERIA SCREENING 

SOIL 
CHROMIUM 

URS 



N 

LEGEND: 

o OVER SOIL SCREENING DAF (130 mg/kg) 

Q OVER RESIDENTIAL PRG (1,600 mg/kg) 
(NO VALUES EXCEED CRITERIA) 

A OVER INDUSTRIAL PRG (41,000 mg/kg) 
W (NO VALUES EXCEED CRITERIA) 

• BELOW SCREENING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

0 

INTERIM MEASURES AREA 

120 

SCALE IN FEET 

240 

Johnson Controls, Inc. 
FORMER STANLEY TOOLS FACILITY 

FOWLERVILLE, MICHIGAN 

FIGURE 6-3 
GENERIC CRITERIA SCREENING 

SOIL 
NICKEL 

JOB NO. 20209-020-121 URS 



N 

LEGEND: 

o OVER SOIL SCREENING OAF (1,200 mg/kg) 

Q OVER RESIDENTIAL PRG (23,000 mg/kg) 

0 OVER INDUSTRIAL PRG (100,000 mg/kg) 
(NO VALUES EXCEED CRITERIA) 

El BELOW SCREENING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

c .:: INTERIM MEASURES AREA 

0 120 240 

SCALE IN FEET 

Johnson Controls, Inc. 
FORMER STANLEY TOOLS FACILITY 

FOWLERVILLE, MICHIGAN 

FIGURE 6-4 
GENERIC CRITERIA SCREENING 

SOIL 
ZINC 

URS 



ft 
I 

N 

LEGEND: 

o OVER SOIL SCREEING DAF {0.06 mg/kg) 

Q OVER RESIDENTIAL PRG {2.8 mg/kg) 

0 OVER INDUSTRIAL PRG (6.1 mg/kg) 

o BELOW SCREENING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

b ' Interim Measures Area 

0 120 240 

SCALE IN FEET 

Johnson Controls, Inc. 
FORMER STANLEY TOOLS FACILITY 

FOWLERVILLE, MICHIGAN 

FIGURE 6-5 
GENERIC CRITERIA SCREENING 

SOIL 
TCE 

JOB NO. 20209-020-121 URS 



l ft 
I 

N 

LEGEND: 

o OVER SOIL SCREENING DAF (not available) 

Q OVER RESIDENTIAL PRG (0.22 mg/kg) 

0 OVER INDUSTRIAL PRG (1 mg/kg) 

o BELOW SCREEING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

INTERIM MEASURES AREA 

0 120 

SCALE IN FEET 

240 

Johnson Controls, Inc. 
FORMER STANLEY TOOLS FACILITY 

FOWLERVILLE, MICHIGAN 

FIGURE 6-6 
GENERIC CRITERIA SCREENING 

SOIL 
PCBs 
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.J 
r . 

• •..! 

--~ 
N 

LEGEND: 

o OVER SOIL SCREENING DAF (not available) 

Q OVER RESIDENTIAL PRG (11 mg/kg) 

0 OVER INDUSTRIAL PRG (35 mg/kg) 

• BELOW SCREENING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

;:.:j:,, :! INTERIM MEASURES AREA 

0 120 

SCALE IN FEET 

240 

Johnson Controls, Inc. 
FORMER STANLEY TOOLS FACILITY 

FOWLERVILLE, MICHIGAN 

FIGURE 6-7 
GENERIC CRITERIA SCREENING 

SOIL 
CYANIDE 

JOB NO. 20209-020-121 URS 



N 

LEGEND: OMMERCIAL 
OVER INDUSTRIAL-C LEANUP 

o PART 201 GEND~~~~ENING LEVELS CRITERIA AN 
(not available) 

Q OVER TAP WATER PRG (0.045 ug/L) 

0 OVER MCL (0.05 mg/L) 

• BELOW SCREENING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

:;; : .. "' INTERIM MEASURES AREA 

0 120 240 

SCALE IN FEET 

n Controls, Inc. Johnso LEY TOOLS FACILITY 
FO~ ~~ ~~:,LLE, MICHIGAN 

FIGURE 6-8 

GENERl~~i~TJi:A~~~EENING 

ARSENIC 

JOB NO. 20209-020-121 URS 



LEGEND: 

COMMERCIAL INDUSTRIAL- NUP ~~~f 201 GEN~~~~~~G LEVELS o CRITERIA AND 
{not available} 

PRG {not available} Q OVERTAPWATER 

0 OVER MCL {0.5 mg/L} 

W SCREENING CRITERIA • BELO 

0 

NAGEMENT SOLID WANs;,:::: 
UNIT BOU 

INTERIM MEASURES AREA 

120 240 

SCALE IN FEET 

Controls, Inc. Johnson EY TOOLS FACILITY 
Fo~~~~~ Tue, MICHIGAN 

FIGU~~::CREENING 
GENERlg~~~~DWATER 

CHROMIUM 1JRS 
JOB NO. 20209-020-121 



LEGEND: L COMMERCIAL 
OVER INDUSTRIA C CLEANUP 

0 PART 201 GENE~REENING LEVELS CRITERIA ANDS 
(not available) 

WATER PRG (1.6 ug/L) Q OVERTAP 

0 OVER MCL (5 ug/L) 

• BELOW SCREENING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

_:; : .: . INTERIM MEASURES AREA 

0 120 240 

SCALE IN FEET 

Controls, Inc. Johnson TOOLS FACILITY 
FORMER STANRVIL~ MICHIGAN 

FOWLE ' 

FIGUR~lt;~REENING 
GENERIC ci~~EDWATER 

GR TCE 

JOB NO. 20209-020-121 URS 



N 

LEGEND: 

L COMMERCIAL OVER INDUSTRIA - CLEANUP 
o PART 201 GCENR~~~NG LEVELS CRITERIA$ 

(2 ug/L) 

WATER PRG (0.041 ug/L) Q OVERTAP 

0 OVER MCL (2 ug/L) 

• BELOW SCREENING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

' ::: ... INTERIM MEASURES AREA 

0 120 240 

SCALE IN FEET 

Johnson Controls, Inc. 
OOLS FACILITY 

FO~~~t~fv\-~~ MICHIGAN 

FIGURE 6-11 
GENERIC CRITERIA SCE~EENING 

GROUNDWAT 
VINYL CHLORIDE URS 

JOB NO. 20209-020-121 



N 

LEGEND: MMERCIAL 
OVER INDUSTRIAL-C0LEANUP 

0 
PART 201 GEN~~~iENING LEVELS CRITERIA AND 
(not available) 

Q OVER TAP WATER PRG (0.034 ug/L) 

0 OVER MCL (0.5 ug/L) 

0 

• BELOW SCREENING CRITERIA 

SOLID WASTE MANAGEMENT 
UNIT BOUNDARY 

INTERIM MEASURES AREA 

120 240 

SCALE IN FEET 

Johnson Controls, Inc. 
TOOLS FACILITY 

FOR~~~~~tv\-~, MICHIGAN 

GENER1gf !tt~~~~EENING 

JOB NO. 20209-020-121 
PCBs URS 



N 

LEGEND: COMMERCIAL 
INDUSTRIAL- NUP 

0 ~x~~ 201 GENE~~ii~G LEVELS CRITERIA AND S 
(0.2 mg/L) 

P WATER PRG (6.2 ug/L) Q OVERTA 

0 OVER MCL (0.2 mg/L) 

• BELOW SCREENING CRITERIA 

MANAGEMENT SOLID WASTE 
UNIT BOUNDARY 

l:)I/J INTERIM M . EASURESAREA 

0 120 240 

SCALE IN FEET 

Controls, Inc. Johnson TOOLS FACILITY 

FO~~~f;:J~, MICHIGAN 

FIGU~1:-~iREENING 
GENERlg~;~~EDWATER 

. CYANIDE 1JRS 
NO 20209-020-121 

l 
I 

I 

I 



LEGEND: 

SOLID WASTE MANAGEMENT 
- UNIT BOUNDARY 

INTERIM MEASURES AREA 

N 

~ a INTERIM STABLIZATION MEASURES AREA 

0 120 240 

SCALE IN FEET 

Johnson Controls, Inc. 
FORMER STANLEY TOOLS FACILllY 

FOWLERVILLE, MICHIGAN 

FIGURES-14 
INTERIM MEASURES AREAS 

JOB NO. 20209-020-121 URS 
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